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or salts thereof, which exhibit CCR5 antagonism and exert preventive and therapeutic effects against HIV infections: 
wherein R 1 is a 5- to 6-membered aromatic ring which bears a substituent represented by the general formula: R-Z 1 - 
X-z 2 - (wherein R 1 is hydrogen or optionally substituted hydrocarbyl; X is optionally substituted alkylene; and Z 1 and 
Z 2 are each a heteroatom) and may be further substituted, with R being optionally bonded to the aromatic ring to form 
another ring; Y is optionally substituted imino; and R 2 and R 3 are each optionally substituted aliphatic hydrocarbyl or 
an optionally substituted hetero-alicyclic group. 
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Description 

Technical Field 

[0001] The present invention relates to a novel benzazepine derivative, production and use thereof. 
Background Art 

[0002] Recently, HIV (human immunodeficiency virus) protease inhibitors are developed for method of the treatment 
of AIDS (acquired immunological deficient syndrome) and use of the protease inhibitors in combination with conven- 
tional two HIV reverse transcriptase inhibitors provides with a further progress of the treatment of AIDS. However, 
these drugs and their combination use are not sufficient for the eradications of AIDS, and development of new anti-AIDS 
drugs having different activity and mechanism are sought for. 

[0003] As a receptor from which HIV invades to a target cell, CD4 is so far known, and recently CCR5 as a second 
receptor of macrophage-tropic HIV and CXCR4 as a second receptor of T cell-tropic HIV, each of which is G protein- 
coupled chemokine receptor having seven transmembrane domains, are respectively found out. These chemokine 
receptors are thought to play an essentia! role in establishment and spread of HIV infection. In fact, it is reported that 
a person who is resistant to HIV infection in spite of several exposures retains mutation of homo deletion of CCR5 
gene. Therefore, a CCR5 antagonist is expected to be a new anti-HIV drug. However, so far, there has been no report 
that a CCR5 antagonist is developed as a therapeutic agent of AIDS. 

Disclosure of the Invention 

[0004] In order to investigate an anti-AIDS drug having CCR5 antagonistic activity, it is necessary to clone CCR5 
gene from human tissue derived cDNA library, to ligatesaid gene with a vector for expression in animal cells, to introduce 
said gene into animaiceiis and to obtain ceils expressing CCH5. In addition, with using this transtormant, it is necessary 
to screen a compound which strongly inhibits binding of CC chemokine RANTES, natural ligand, to CCR5. However, 
so far there has been almost no report on a low molecule compound which has this CCR5 antagonistic activity and is 
suitable for oral administration. The present invention is to provide a novel anilide derivative which is useful for the 
treatment or prevention of infectious diseases of HIV and, in particular, AIDS and also which is suitable for oral admin- 
istration, production and use thereof. 

[0005] The present inventors diligently made extensive studies on compounds having CCR5 antagonistic activity 
and, as a result, they found that a benzazepine derivative of the following formula (I) or a salt thereof [hereinafter, 
referred to as Compound (I) in some cases] possesses CC chemokine receptor (CCR) antagonistic activity, in particular, 
potent CCR5 antagonistic activity and clinically desirable pharmaceutical effect (e.g. remarkable inhibition of HIV in- 
fection to human peripheral mononuclear cells, etc.) and also that Compound (I) has superior absorbability when orally 
administered. Based on the finding, the present invention was accomplished. 
[0006] More specifically, the present invention relates to 

(1) A compound of the formula (I): 



wherein R 1 is a 5- to 6-membered aromatic ring which has a group of the formula: R-Z^X-Z 2 - wherein R is a 
hydrogen atom or an optionally substituted hydrocarbon group, X is an optionally substituted alkylene chain, and 
Z 1 and Z 2 are respectively hetero-atoms, and which may have a further substituent, the group R may bind to the 
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5- to 6-membered aromatic ring to form a ring, Y is an optionally substituted imino group, R 2 and R 3 are respectively 
an optionally substituted aliphatic hydrocarbon group or an optionally substituted alicyclic heterocyclic group; or a 
salt thereof; 

(2) A pro-drug of the compound as described in the above (1) or a salt thereof; 

(3) The compound as described in the above (1), wherein the 5- to 6-membered aromatic ring is benzene, furan 
or thiophene; 

(4) The compound as described in the above (1), wherein the 5- to 6-membered aromatic ring is benzene; 

(5) The compound as described in the above (1), wherein R is an optionally halogenated lower alkyl group; 

(6) The compound as described in the above (1), wherein X is -(CH 2 ) n - (n is an integer of 1-4); 

(7) The compound as described in the above (1), wherein Z 1 and Z 2 are respectively -O-, -S(0) m - (m is an integer 
of 0-2) or -N(R 4 )- (R 4 is a hydrogen atom or an optionally substituted lower alkyl group); 

(8) The compound as described in the above (1), wherein Z 1 is -O- or -S(0) ro - (m is an integer of 0-2); 

(9) The compound as described in the above (1), wherein Z 1 is -O-; 

(10) The compound as described in the above (1), wherein Z 2 is -O- or -NfR 4 )- (R 4 is a hydrogen atom or an 
optionally substituted lower alkyl group); 

(11) The compound as described in the above (1), wherein Z 2 is -O-; 

(12) The compound as described in the above (1), wherein Y is -NfR 5 )- (R 5 is a hydrogen atom, an optionally 
substituted hydrocarbon group or an optionally substituted acyl group); 

(13) The compound as described in the above (12), wherein (R 5 ) is alkyl, formyl or C 2 . 5 alkanoyl; 

(14) The compound as described in the above (12), wherein R 5 is a group represented by the formula -(CH 2 )| C -R 6 : 
wherein k is 0 or 1 , and R 6 is an optionally substituted 5- to 6-membered monocyclic aromatic group; 

(15) The compound as described in the above (1 ), wherein R 2 is an optionally substituted straight chain hydrocar- 
bon group; 

(16) The compound as described in the above (1), wherein R 2 is an optionally substituted lower alkyl group; 

(17) The compound as described in the above (1), wherein R 3 is an optionally substituted alicyclic hydrocarbon 
group or an optionally substituted alicyclic heterocyclic group; 

(18) The compound as described in the above (17), wherein the alicyclic hydrocarbon group is a lower cycloaikyi 
group; 

(19) The compound as described in the above (17), wherein the alicyclic hydrocarbon group is cyclohexyl; 

(20) The compound as described in the above (1 7), wherein the alicyclic heterocyclic group is a saturated alicyclic 
heterocyclic group; 

(21 ) The compound as described in the above (17), wherein the alicyclic heterocyclic group is tetrahydropyranyl, 
tetrahydrothiopyranyl or piperidyl; 

(22) The compound as described in the above (17), wherein the alicyclic heterocyclic group is tetrahydropyranyl; 

(23) The compound selected from the class consisting of 

7-(4-ethoxyethoxephenyI)-1-ethyl-N-[4-[IN-methyl-N-(tetrahydropyran-4-y0amino]methyl]phenyl]-2 > 3-dihy- 
dro-1-benzazepine-4-carbiboxamide, 

1-ethyl-7-(4-propoxyethoxyphenyl)-N-[4<[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl]phen 
dro-1 -benzazepine-4-carboxamide, 
7-(4-butoxyetho)cyphenyO-1-ethyl-N^ 
dro-1 -benzazepine-4-carboxamide, 

7-(4-ethoxyethoxyphenyl)-1 -formyl-N-[4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl]phenyl]-2,3-dihy- 
dro-1 -benzazepine-4-carboxamide, 
1-fomiyl-7-(4-propoxyethoxyphenyD-N^^ 
dro-1 -benzazepine-4-carboxamide, 

7-(4-butoxyethoxyphenyO-1-fonmyl-N-[4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl]phenyl]-2 
dro-1 -benzazepine~4-carboxamide, 

7-(4-butoxyethoxyphenyl)-N-[4-[IN-methyl-N-(tetrahydropyran-5-yl)amino]methyl]phenyQ-1-propyl-2,3-dihy- 
dro-1 -benzazepine-4-carboxamide, 
N-[4-{[NHTiethyl-N-(tetrahydro 
dro-1 -benzazepine-4-carboxamide, 

1-benzyl-7-(4-butoxyethoxyphenyO-N-[4-(IN-methyl-N-(tetrahydropyran-4-yl)amino]methyi]phenyn-2,3-dih 

dro-1 -benzazepine-4-carboxamide, 

7-(4-butoxyethoxypheny0-1-cyclopropylmett 

nyl]-2,3-dihydro-1-benzazepine-4-carboxamide, 

7-(4-butoxyethoxyphenyO-N-{4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl]phenyO-1-phenyl-2 
dro-1 -benzazepine-4-carboxamide, 
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7-(4-butoxyethoxypheny0-1-(3,4-methy^^ 
thyQphenyl]-2,3-dihydro-1 -benzazepine-4-carboxamide, 
7-(4-butoxyethoxyphenyl)-1 -(2-metty^ 
phenyl]-2,3-dihydro-1 -benzazepine-4-carboxamide, 
1-allyl-7-(4-butoxyethoxyphenyl)-N-[4-[[N-me%l^ 
1 -benzazepine-4-carboxamide, 
7-(4-birtoxyethoxyphenyl)-N-[4-[IN^ 

thyl-2,3-dihydro-1-benzazepine-4-carboxamide, 7-(4-butoxyethoxyphenyl)-N-[4-[[N-methyl-N-(tetrahydro- 

pyran-4-yl)amino]methyl]pheny0-1-(thiazol-2^ 7-(4-bu- 

toxyethoxyphenyl)-1-(1-methylpyrazol-4-y0m 

phenyl ]-2,3-dihydro-1-benzazepine-4-carboxamide, 

7-(4-butoxyethoxypheny1)-1-(3-methylisothiazot-4^^ 

methyl]phenyl]-2,3-dihydro-1-benzazepine-4-carboxamide, 

7-(4-birtoxyethoxyphenyl)-1-(1-ethylpyrazol-4^ 

thyl]phenyl]-2,3-dihydro-1 -benzazepine-4-carboxamide, 

7-(4-butoxyethoxyphenyl)-1-isobutyl-N-[4-[[N-meth^^ 

hydro- 1«benzazepine-4-carboxamide, 

1-isobutyl-N-[4-[[N-methyl-N-(tetrahydropyr^^^ 

hydro- 1-benzazepine-4-carboxamide, 

7-(4-butoxyethoxyphenyO-N^4-[[N-methyI-N-(tetrahydropyran-4-yl)amino]methy^ 

thyl-2,3-dihydro-1-benzazepine-4-carboxamide, 

7-(4-butoxyethoxyphenyl)-N-[4-[[N-methy^ 

zol-5-yl)methyl-2,3-dihydro-1 -benzazepine-4-carboxamide, and 

7-(4-butoxyethoxyphenyl)-N-[4-[IN-methyl-^ 

zol-5-yl)methyt-2 r 3-dihydro-1-benzazepine-4-carooxamide, or salt thereof; 



30 



(24) A pro-drug of the compound as described in the above (23) or a salt thereof; 

(25) A method for producing a compound of the formula: 



35 



40 




wherein each symbol is as described in the above (1), or a salt thereof, which comprises subjecting a compound 
of the formula: 



so 
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W herein each symbol is as described in the above (1), a sait or a reactive derivative thereof to a condensation 



wherein each symbol is as described in the above (1), or a salt thereof; 

(26) A pharmaceutical composition which comprises the compound as described in the above (1) or a salt thereof; 

(27) The composition as described in the above (26), which Is a CC chemokine receptor (CCR) antagonist; 

(28) The pharmaceutical composition as described in the above (26), which is a CCR5 antagonist; 

(29) The composition as described in the above (26), which is for the treatment or prevention of infectious disease 
of HIV; 

(30) The composition as described in the above (26), which is for the treatment or prevention of AIDS; 

(31) The composition as described in the above (26), which is for the prevention of the progression of AIDS; 

(32) The composition as described in the above (29), which is used in combination with a protease inhibitor and/ 
or a reverse transcriptase inhibitor; 

(33) The composition as described in the above (32), wherein the reverse transcriptase inhibitor is zidovudine, 
didanosine, zalcitabine, lamivudine, stavudine, nevirapine, delavirdine, efavirenz or abacavir; 

(34) The composition as described in the above (32), wherein the protease inhibitor is saquinavir, ritonavir, indinavir 
or nelfinavir; 

(35) Use of the compound as described in the above (1) or a salt thereof in combination with a protease inhibitor 
and/or a reverse transcriptase inhibitor for the treatment or prebention of infectious diseases of HIV; 

(36) A method for antagonizing a CC chemokine receptor (CCR) in a mammal, which comprises administering an 
effective amount of a compound described in the above (1) or a salt thereof to a mammal; 

(37) Use of a compound described in the above (1 ) or a salt thereof in preparation of a medicament for antagonizing 
a CC chemokine receptor (CCR); etc. 

[0007] In the above formula(l), examples of the "5- to 6-membered aromatic ring" of the "5- to 6-membered aromatic 
ring which has a group of the formula: R-Z^X-Z 2 - wherein R is a hydrogen atom or an optionally substituted hydrocarbon 
group, X is an optionally substituted alkylene chain, and Z 1 and Z 2 are respectively hetero-atoms, and which may have 
a further substituenf represented by R 1 include a 6-membered aromatic hydrocarbon such as benzene, etc.; 5- to 
6-membered aromatic heterocyclic ring containing 1 to 4 hetero-atoms consisting of 1 to 2 kinds of hetero-atoms se- 
lected from oxygen atom, sulfur atom and nitrogen atom such as furan, thiophene, pyrrole, imidazole, pyrazole, thiazole, 
oxazole, isothiazole, isoxazole, tetrazole, pyridine, pyrazine, pyrimidine, pyridazine, triazole, etc.; and the like. Among 
others, benzene, furan, thiophene, pyridine, etc. are preferable, benzene, furan or thiophene is more preferable, and 
in particular, benzene is preferable. 

[0008] Examples of the "hydrocarbon group" of the "optionally substituted hydrocarbon group" represented by R 
include (1) alkyl (e.g., C n 10 alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, 
isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl, etc., preferably lower (C^) alkyl, etc., more preferable lower 
(C^) alkyl, etc,); 

(2) cycloalkyl (e.g., C 3 . 7 cycloalkyl, etc. such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, etc.); 

(3) alkenyl (e.g., C 2 . 10 alkenyl such as allyl, crotyl, 2-pentenyl, 3-hexenyl, etc., preferably lower (C 2 ^) alkenyl, etc.); 

(4) cycloalkenyl (e.g., C^ cycloalkenyi, etc. such as 2-cyclopentenyl, 2-cyclohexenyl, 2-cyclopentenylmethyl, 
2-cyclohexenylmethyl, etc.); 

(5) alkynyl, (e.g., C 2 . 10 alkynyl, such as ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-pentynyl, 3-hexynyl, etc., 
preferably lower ^.e) alkynyl, etc.); 

(6) aralkyl (e.g., phenyl-C V4 alkyl (e.g., benzyl, phenethyl, etc.), etc.); 

(7) aryl (e.g., phenyl, naphthyl, etc.); 

(8) cycloalkyl-alkyl (e.g., C^y cycloalkyl-C,^ alkyl such as cyclopropylmethyl, cyclobutylmethyl, cyclopentylmehyl, 
cyclohexylmethyl, cycloheptylmethyl, etc.), and the like. 



reaction with a compound of the formula: 
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[0Q09J Examples of the substituents, which the above-mentioned (1 ) alkyl, (2) cycloalkyl, (4) cycloalkenyl, (5) alkynyl, 
(6) aralkyl, (7) aryl and (8) cycloalkyl-alkyl may have, include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), 
nitro, cyano, hydroxy group, an optionally substituted thiol group (e.g., thiol, alkylthio, etc.), an optionally substituted 
amino group (e.g., amino; mono-C^ alkylamino; di-C^ alkylamino; 5-to 6-membered cyclic amino such as tetrahy- 
dropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, etc.; etc.), an optionally esterified or 
amidated carboxyl group (e.g., carboxyl, alkoxycarbonyl, carbamoyl, mono-C^ alkylcarbamoyl, di-C^ alkylcar- 
bamoyl, etc.), an optionally halogenated alkyl (e.g., trifluoromethyl, methyl, ethyl, etc.), an optionally halogenated 
alkoxy (e.g., methoxy, ethoxy, propoxy, butoxy, trifluoromethoxy, trifluoroethoxy, etc.), C w alkylenedioxy (e.g., 
-0-CH 2 -0- t -0-CH 2 -CH 2 -0, etc.), optionally substituted sulfonamide [e.g., a group formed by binding of an optionally 
substituted amino group (e.g., amino; mono-C^ alkylamino; di-C^ alkylamino; 5- to 6-membered cyclic amino such 
as tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, etc.; etc.) to -S0 2 -], formyl, 
C 2 _4 alkanoyl (e.g., acetyl, propionyl, etc.), C^alkylsulfonyl (e.g., methanes ulfonyl, ethanesulfonyl, etc.), etc., and the 
number of the substituents are preferably 1 to 3. 

[001 0] Examples of the "heterocyclic group" of the "optionally substituted heterocyclic group" as substituents of "op- 
tionally substituted hydrocarbon group" represented by R include a group formed by removing one hydrogen atom 
from aromatic heterocyclic ring or non-aromatic heterocyclic ring. Examples of the aromatic heterocyclic ring include 
5- to 6-membered aromatic heterocyclic ring containing 1 to 4 hetero-atoms consisting of 1 to 2 kinds of hetero-atoms 
selected from oxygen atom, sulfur atom and nitrogen atom such as furan, thiophene, pyrrole, imidazole, pyrazole, 
thiazole, oxazole, isothiazole, isoxazole, tetrazole, pyridine, pyrazine, pyrimidine, pyridazine, triazole, oxadiazole, thi- 
adiazole, etc. Examples of the non-aromatic heterocycle include 5- to 6-membered non-aromatic heterocycle contain- 
ing 1 to 4 hetero-atoms consisting of 1 to 2 kinds of hetero-atoms selected from nitrogen atom, sulfur atom and oxygen 
atom, such as tetrahydrofuran, tetrahydrothiophene, dioxolane, dithiolane, oxathiolane, pyrrolidine, pyrroline, imida- 
zoline, imidazoline, pyrazolidine, pyrazoline, piperidine, piperazine, oxazine, oxadiazine, thiazine, thaziadine, mor- 
pholine, thiomorpholine, pyran and tetrahydropyran, as well as non-aromatic heterocycle in which a par or whole bond 
(s) of the aforementioned aromatic heterocycle is (are) a saturated bond, and the iike (preferably, aromatic heterocycle 
such as pyrazole, thiazole, oxazole, tetrazole, etc.). 

[0011] The "heterocyclic group" of the "optionally substituted heterocyclic group" as the substituentforthe "optionally 
substituent hydrocarbon group" represented by R, may have 1 to 3 substituents at an optional replaceable position. 
Examples of such the substituent include halogen (e.g., fluorine, chlorine, bromine and iodine), hitro, cyano, a hydroxy 
group, an optionally substituted thiol group (e.g., thiol, alkylthio etc.), an optionally substituted amino group (e.g., 
amino; mono-C^ alkylamino; di-C^ alkylamino; 5-to 6-membered cyclic amino such as tetrahydropyrrole, piperazine, 
piperidine, morpholine, thiomorpholine, pyrrole, imidazole, etc.; etc.), an optionally esterified or amidated carboxyl 
group (e.g., carboxyl, alkoxycarbonyl, carbamoyl, mono-C^ alkylcarbamoyl, dl-C^ 4 alkylcarbamoyl etc.), op- 
tionally halogenated C.,_ 4 alkyl (e.g., trifluoromethyl, methyl, ethyl, etc.), optionally halogenated alkoxy (e.g., meth- 
oxy, ethoxy, propoxy, butoxy, trifluoromethoxy, trifluoroethoxy, etc.), alkylenedioxy (e.g., -0-CH 2 -0-, -0-CH 2 -CH 2 - 
O-, etc.), optionally substituted sulfonamide [e.g., an optionally substituted amino group (e.g., amino; mono-C^ 
alkylamino; di-C^ alkylamino; 5- to 6-membered cyclic amino such as tetrahydropyrrole, piperazine, piperidine, mor- 
pholine, thiomorpholine, pyrrole, imidazole, etc.; etc.) binding to -SO r ], formyl, C 2 ^ alkanoyl (e.g., acetyl, propionyl, 
etc.), alkylsulfonyl (e.g., methanesulfonyl, ethanesulfonyl, etc.), etc. (preferably, C 1wi alkyl, etc. ). 
[0012] When the group of the formula: R-Z^X-Z 2 - wherein each symbol is as defined above is a monovalent group, 
that is it does not bind to the 5- to 6-membered aromatic ring to form a ring, as the group R, an optionally substituted 
alkyl group is preferable, an optionally halogenated lower alkyl group is more preferable, and in particular, an optionally 
halogenated alkyl group is preferable. 

[0013] Examples of the "optionally substituted alkylene chain" represented by X include an optionally substituted 
straight or branched C.,_ 6 alkylene, etc. In said alkylene chain, a straight portion is preferably constituted by 1 -4 carbon 
atoms, and in particular, an optionally substituted straight C,_ 4 alkylene (preferably ethylene or propylene) is preferable 
as X. 

[0014] Examples of the substituent, which the "alkylene chain" of the "optionally substituted alkylene chain" repre- 
sented by X may have, include any one which can bind to a divalent chain constituting the straight portion, for example, 
C^e lower alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 
hexyl, etc.), lower (C^y) cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, etc.), formyl, 
lower (C 2 . 7 ) alkanoyl (e.g., acetyl, propionyl, butyryl, etc.), an optionally esterified phosphono group, an optionally 
esterified carboxyl group, hydroxy group, oxo, etc., and more preferably lower alkyl (preferably q.3 alkyl) hydroxy 
group, oxo, etc. 

[001 5] Examples of the optionally esterified phosphono group include a group of the formula: P(0)(OR 7 )(OR 8 ) where- 
in R7 and R8 are independently hydrogen, a alkyl group or a C^ 7 cycioalkyl group, and R? and FP may bind to 
each other to form a 5- to 7-membered ring. 

[001 6] In the above formula, examples of the C^e alkyl group represented by R? and R* include methyl, ethyl, propyl, 
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isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, etc., and examples of the cy- 
cloalkyl include cyclopropyl. cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, etc. Among others, a straight lower 
alkyl is preferable and C } _$ lower alkyl is more preferable. The groups R 7 and R 8 may be the same or different, and 
preferably the groups R 7 and R B are the same. When R 7 and R 8 may bind to each other to form a 5- to 7-membered 
5 ring, the groups R 7 and R 8 bind to each other to represent a straight C 2 ^ alkylene chain of the formula: -{CH^-, 
-(CH 2 ) 3 -, -(CH 2 ) 4 -, etc. Said chain may have a substituent, and examples of the substituent include hydroxy group, 
halogen, etc. 

[0017] Examples of the optionally esterified carboxyl group include a carboxyi group and an ester group formed by 
binding a carboxyl group to a alkyl group or a C3_ 7 cycloalkyl group (e.g., methoxycarbonyl, ethoxycarbonyl, pro- 
10 poxycarbonyl, isoprpoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl, penty- 
loxycarbonyi, hexyloxycarbonyl, etc.). 

[0018] As the group X, an optionally substituted alkylene is preferable, alkylene which may be substituted 
with alkyl, hydroxy group or oxo is more preferable, and in particular, a group of the formula: -(CH 2 ) n - (n is an 
integer of 1 -4) is preferable. 

is [001 9] Examples of the hetero-atom represented by Z 1 and Z 2 include -O-, -S(0) m - (m is an integer of 0-2), -NfR 4 )- 
(R* is a hydrogen atom or an optionally substituted lower alkyl group), etc. As the group Z 1 , -O- or -S(0) m - (m is an 
integer of 0-2) is preferable, and -O- is more preferable. As the group Z 2 , -O- or -N(R 4 )- (R 4 is a hydrogen atom or an 
optionally substituted lower alkyl group) Is preferable, and -O- is more preferable. 

[0020] Examples of the "optionally substituted lower alkyl group" represented by R 4 include the same as the above 
20 "optionally substituted lower alkyl group" exemplified with respect to the "optionally substituted hydrocarbon group" 
represented by R. 

[0021 ] Examples of the further substituent, which the "5-to 6-membered ring" of the "5- to 6-membered aromatic ring 
which has a group of the formula: R-Z^X-Z 2 - wherein each symbol is as defined above, and which may have a further 
substituent" represented by R 1 may have, in addition to the group of the formula: R-Z^X-Z 2 -, include a halogen atom, 

25 nitro, cyano, an optionally substituted alkyl, an optionally substituted cycloalkyl, an optionally substituted hydroxy group, 
an optionally substituted thiol group (wherein a sulfur atom may be oxidized to form an optionally substituted sulfinyl 
group or an optionally substituted sulfonyl group), an optionally substituted amino group, an optionally substituted acyl 
group, an optionally esterified or amidated carboxyl group, an optionally substituted aromatic group and the like. 
[0022] Examples of the halogen as the substituents for R 1 include fluorine, chlorine, bromine, iodine, etc. Among 

30 others, fluorine and chlorine are preferable. 

[0023] Examples of the alkyl in the optionally substituted alkyl as the substituents for R 1 include a straight or branched 
C-i-10 a,k y' sucn as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl isopentyl, neopentyl, 
hexyl, heptyl, octyl, nonyl, decyl, etc., and preferably lower (C^) alkyl. Examples of the substituents in the optionally 
substituted alkyl include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), nitro, cyano, hydroxy group, an option- 

35 ally substituted thiol group (e.g., thiol, C^alkylthio, etc.), an optionally substituted amino group (e.g., amino; mono-C^ 
alkylamino; di-C^ alkylamino; 5-to 6-membered cyclic amino such as tetrahydropyrrole, piperazine, piperidine, mor- 
pholine, thiomorpholine, pyrrole, imidazole, etc.; etc.), an optionally esterified or amidated carboxyl group (e.g., car- 
boxyl, alkoxy-carbonyl, carbamoyl, mono-C^ alkylcarbamoyl, di-C^ alkylcarbamoyl, etc.), an optionally halo- 
genated alkoxy (e.g., methoxy, ethoxy, propoxy, butoxy, trifluoromethoxy, trifluoroethoxy, etc.), an optionally hal- 

40 ogenated O,^ alkoxy-C^ alkoxy (e.g., methoxymethoxy, methoxyethoxy, ethoxyethoxy, trifluoromethoxyethoxy, trif- 
luoroethoxyethoxy, etc.), formyl, C 2 + alkanoyl (e.g. acetyl, propionyl, etc.), C1-4 alkylsuflonyl (e.g., methanesulfonyl, 
ethanesulfonyl, etc.), etc., and the number of the substituents are preferable 1 to 3. 

[0024] Examples of the cycloalkyl in the optionally substituted cycloalkyl as the substituents for R 1 include C^y cy- 
cloalkyl, etc. such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, etc. Examples of the substituents in 

45 the optionally substituted cycloalkyl include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), nitro, cyano, hydroxy 
group, an optionally substituted thiol group (e.g., thiol, alkylthio, etc.), an optionally substituted amino group (e. 
g., amino, mono-O,^ alkylamino; di-C^ alkylamino; 5- to 6-membered cyclic amino such as tetrahydropyrrole, piper- 
azine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, etc.; etc.), an optionally esterified or amidated car- 
boxyl group (e.g., carboxyl, alkoxycarbonyl, carbamoyl, mono-C^ alkylcarbamoyl, di-C^ alkylcarbamoyl, etc.), 

50 an optionally halogenated C 1-4 alkyl (e.g., trifluoromethyl, methyl, ethyl, etc.), an optionally halogenated C,^ alkoxy 
(e.g., methoxy, ethoxy, propoxy, butoxy, trifluoromethoxy, trifluoroethoxy, etc.), formyl, C 2 ^, alkanoyl (e.g., acetyl, pro- 
pionyl, etc.), C w alkylsulfonyl (e.g. methanesulfonyl, ethanesulfonyl, etc.), etc., and the number of the substituents 
are preferably 1 to 3. 

[0025] Examples of the substituents in the optionally substituted hydroxy group as the substituents for R 1 include 

55 

(1) an optionally substituted alkyl (e.g., C^q alkyl such as methyl, ethyl, propyl, isopropyl, butyl, Isobutyl, sec- 
butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl, etc., preferably lower (C^) alkyl, 
etc.); 
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(2) an optionally substituted cycloalkyl which may contain a hetero-atom (e.g., cycloalkyl such as cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, etc.; a saturated 5- to 6-membered heterocyclic ring group con- 
taining 1-2 hetero-atoms such as tetrahydrofuranyl, tetrahydrothienyl, pyrrofidinyl, pyrazolidinyl, piperidyl, piper- 
azinyl, morpholinyl, thiomorpholinyl, tetrahydropyranyl, tetrahydrothiopyranyl, etc.; etc., (preferably, tetrahydro- 
pyranyl, etc.)); 

(3) an optionally substituted alkenyl (e.g., C 2 . 10 alkenyl such as allyl, crotyl, 2-pentenyl, 3-hexenyl, etc., preferably 
lower (C 2 _6) alkenyl, etc.); 

(4) an optionally substituted cycloalkenyl (e.g. cycloalkenyl, etc. such as 2-cyclopentenyl, 2-cyclohexenyl, 
2-cyclopentenylmethyl, 2-cyclohexenylmethyl, etc.); 

(5) an optionally substituted aralkyl (e.g. phenyl-C^ alkyl (e.g. benzyl, phenethyl, etc.), etc.); 

(6) formyl or an optionally substituted acyl (e.g. C 2 ^ alkanoyl(e.g. acetyl, propionyl, butyryl, isobutyryl, etc.), C« - 
alkylsulfonyl (e.g. methanesulfonyl, ethanesulfonyl, etc.), etc.); 

(7) an optionally substituted aryl (e.g. phenyl, naphthyl, etc.); etc. 

[0026] Examples of the substltuents which the above-mentioned (1 ) optionally substituted alkyl, (2) optionally sub- 
stituted cycloalkyl, (3) optionally substituted alkenyl, (4) optionally substituted cycloalkenyl, (5) optionally substituted 
aralkyl, (6) optionally substituted acyl and (7) optionally substituted aryl may have include halogen (e.g., fluorine, chlo- 
rine, bromine, iodine, etc.), nitro, cyano, hydroxy group, an optionaliy substituted thiol group (e.g., thiol, alkyfthio, 
etc.), an optionally substituted amino group (e.g. amino; mono-C^ alkylamino; di-C M alkylamino; 5- to 6-membered 
cyclic amino such as tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, etc.; 
etc.), an optionally esterified or amidated carboxyl group (e.g., carboxyl, alkoxy-carbonyl, carbamoyl, mono-C^ j 
alkylcarbamoyl, di-C w alkyicarbamoyl, etc.), an optionally halogenated alkyl (e.g., trifluoromethyl, methyl, ethyl, 
etc.), an optionally halogenated alkoxy (e.g., trifluoromethoxy, trifluoroethoxy, etc.; preferably an optionaliy halo- 
genated alkoxy), formyl, C 2 ^ alkanoyl (e.g., acetyl, propionyl, etc.), C 1-4 alkoxy), alkylsulfonyl (e.g., meth- 
anesulfonyl, ethanesulfonyl, etc.), an optionally substituted 5- to 6-membered aromatic heterocyclic ring [e.g., 5- to 
6-membered aromatic heterocyclic ring containing 1 to 4 hetero-atoms consisting of 1 to 2 kinds of hetero-atoms se- 
lected from oxygen atom, sulfur atom and nitrogen atom such as furan, thiophene, pyrrole, imidazole, pyrazole, thiazole, 
oxazole, isothiazole, isoxazole, tetrazole, pyridine, pyrazine, pyrimidine, pyridazine, triazole, etc.; examples of the 
substituents which said heterocyclic ring may have include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), nitro, 
cyano, hydroxy group, thiol group, amino group, carboxyl group, an optionally halogenated alkyl (e.g., trifluorome- 
thyl, methyl, ethyl, etc.), an optionally halogenated alkoxy (e.g. , methoxy, ethoxy, propoxy, butoxy, trifluoromethoxy, 
trifluoroethoxy, etc.), formyl, C 2 ^ alkanoyl (e.g., acetyl, propionyl, etc.), alkylsulfonyl (e.g., methanesulfonyl', 
ethanesulfonyl, etc.), etc.; and the number of the substituents are preferable 1 to 3.], etc., and the number of the 
substituents are preferably 1 to 3. 

[0027] Examples of the substituents in the optionally substituted thiol group as the substituents for R 1 are the same 
as the above-described substituents of the optionally substituted hydroxy group as the substituents for R1 , and among 
others, 

(1) an optionally substituted alkyl (e.g., C^ 0 alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, tert-butyi, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl, etc. preferably lower (d ft ) alkyl 
etc.); * 

(2) an optionally substituted cycloalkyl (e.g., cycloalkyl, etc. such as cyclopropyl, cyclobutyl, cyclopentyl, cy- 
clohexyl, cycloheptyl, etc.); 

(3) an optionally substituted aralkyl (e.g., phenyl-C^ alkyl (e.g. benzyl, phenethyl, etc.), etc.); 

(4) an optionally substituted aryl (e.g., phenyl, naphthyl, etc.); etc. are preferable. 

[0028] Examples of the substituents which the above-mentioned (1 ) optionally substituted alkyl, (2) optionally sub- 
stituted cycloalkyl, (3) optionally substituted aralkyl and (4) optionally substituted aryl may have include halogen (e.g., 
fluorine, chlorine, bromine, iodine, etc r ), nitro, cyano, hydroxy group, an optionally substituted thiol group (e.g., thio! 

alkyfthio, etc.), an optionally substituted amino group (e.g., amino; mono-C^ alkylamino; di-C^ alkylamino; 5-to 
6-membered cyclic amino such as tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imi- 
dazole, etc.; etc.), an optionally esterified or amidated carboxyl group (e.g., carboxyl, alkoxycarbonyl, carbamoyl, 
mono-C^ alkylcarbamoyl, di-C 1>4 alkylcarbamoyl, etc.), an optionally halogenated alkyl (e.g., trifluoromethyl! 
methyl, ethyl, etc.), an optionally halogenated alkoxy (e.g., methoxy, ethoxy, propoxy, butoxy, trifluoromethoxy,' 
trifluoroethoxy, etc.), formyl, C 2 ^ alkanoyl (e.g., acetyl, propionyl, etc.), C M alkylsulfonyl (e.g., methanesulfonyl- 
ethanesulfonyl, etc.), etc., and the number of the substituents are preferably 1 to 3. 

[0029] Examples of the substituents of the optionally substituted amino group as the substituents for R1 include an 
amino group which may have the same one to two substituents as those of the above-described substituents of "the 
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optionally substituted hydroxy group as the substituents for R 1 ", etc. Among others, 

(1) an optionaJty substituted aikyl (e.g., C^ 0 alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, 
octyl, nonyl, decyl, etc., preferably lower (C^ alkyl, etc.); 

(2) an optionally substituted cycloalkyl (e.g., C^y cycloalkyl, etc. such as cyclopropyl, cyclobutyl cyclopentyl, cy- 
clohexyl, cycloheptyl, etc.); 

(3) an optionally substituted alkenyl (e.g., C^q alkenyl such as allyl, crotyl, 2-pentenyl, 3-hexenyl, etc., preferably 
lower (C^) alkenyl, etc.); 

(4) an optionally substituted cycloalkenyl (e.g., cycloalkenyl, etc. such as 2-cyclopentenyl, 2-cyclohexenyl, 
2-cyclopentenylmethyl, 2-cyclohexenylmethyl, etc.); 

(5) formyl or an optionally substituted acyl (e.g., C^alkanoyl (e.g., acetyl, propionyl, butyryl, isobutyryl, etc.), 
alkylsulfonyl (e.g., methanesulfonyl, ethanesulfonyl, etc.), etc.); 

(6) an optionally substituted aryl (e.g., phenyl, naphthyl, etc.); etc. are preferable. 

[0030] Examples of the substituents, which each of the above-described (1 ) optionally substituted alkyl, (2) optionally 
substituted cycloalkyl, (3) optionally substituted alkenyl, (4) optionally substituted cycloalkyl ,(5) optionally substituted 
acyl and (6) optionally substituted aryl may have, include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), nitro, 
cyano, hydroxy group, an optionally substituted thiol group (e.g., thiol, alkylthio, etc.), an optionally substituted 
amino group (e.g., amino; mono-C,^ alkylamino; di-C^ alkylamino; 5-to 6-membered cyclic amino such as tetrahy- 
dropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, etc.; etc.), an optionally esterifted or 
amidated carboxyl group (e.g., carboxyl, alkoxy-carbonyl, carbamoyl, mono-C 1 . 14 alkylcarbamoyl, di-C^ alkyl- 
carbamoyl, etc.), an optionally halogenated alkyl (e.g., trifluoromethyl, methyl, ethyl, etc.), an optionally halogen- 
ated alkoxy (e.g., methoxy, ethoxy, propoxy, butoxy, trifluoromethoxy, trifluoroethoxy, etc.), formyl, C 2 ^ alkanoyl 
(e.g., acetyl, propionyl, etc.), alkylsulfonyl (e.g., methanesulfonyl, ethanesulfonyl, etc.), etc., and the number of 
the substituents are preferably 1 to 3. 

[0031] The substituents in the optionally substituted amino group as the substituents for R 1 may bind to each other 
to form a cyclic amino group (e.g., 5-to 6-membered cyclic amino, etc. such as tetrahydropyrrole, piperazine, piperidine, 
morpholine, thiomorpholine, pyrrole, imidazole, etc.). Said cyclic amino group may have a substituent and examples 
of the substituents include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), nitro cyano, hydroxy group, an op- 
tionally substituted thiol group (e.g., thiol, alkylthio, etc.), an optionally substituted amino group (e.g., amino; mo- 
no-C^ alkylamino; di-C^ alkylamino; 5-to 6-membered cyclic amino such as tetrahydropyrrole, piperazine, piperidine, 
morpholine, thiomorpholine, pyrrole, imidazole, etc.; etc.), an optionally esterified or amidated carboxyl group (e.g., 
carboxyl, alkoxy-carbonyl, carbamoyl, mono-C^ alkylcarbamoyl, di-C^ alkylcarbamoyl, etc.), an optionally hal- 
ogenated alkyl (e.g., trifluoromethyl, methyl, ethyl, etc.), an optionally halogenated alkoxy (e.g., methoxy, 
ethoxy, propoxy, butoxy, trifluoromethoxy, trifluoroethoxy, etc.), formyl, C 2 ^ alkanoyl (e.g., acetyl, propionyl, etc.), 
alkylsulfonyl (e.g., methanesulfonyl, ethanesulfonyl, etc.), etc., and the number of the substituents are preferably 1 to 3. 
[0032] Examples of the optionally substituted acyl as the substituents for R 1 include 

(1) hydrogen; 

(2) an optionally substituted alkyl (e.g., C^q alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, octyl, nonyl, decyl, etc., preferably lower (C^) alkyl, etc.); 

(3) an optionally substituted cycloalkyl (e.g., C^ 7 cycloalkyl, etc. such as cyclopropyl, cyclobutyl, cyclopentyl, cy- 
clohexyl, cycloheptyl, etc.); 

(4) an optionally substituted alkenyl (e.g., C 2 . 10 alkenyl such as allyl, crotyl, 2-pentenyl, 3-hexenyl, etc., preferably 
lower (C 2 _6) alkenyl, etc.); 

(5) an optionally substituted cycloalkenyl (e.g., cycloalkenyl, etc. such as 2-cyclopentenyl, 2-cyclohexenyl, 
2-cyclopentenylmethyl, 2-cyclohexenylmethyl, etc.); 

(6) an optionally substituted 5-to 6-membered monocyclic aromatic group (e.g., phenyl, 5- to 6-membered aromatic 
heterocyclic group (e.g., 5- to 6-membered aromatic heterocyclic group containing 1 to 4 hetero-atoms consisting 
of 1 to 2 kinds of hetero-atoms selected from oxygen atom, sulfur atom and nitrogen atom, such as fury!, thienyl, 
pyrrolyl, imidazolyl, pyrazolyl, thiazolyl, oxazolyl, isothiazolyl, isoxazolyl, tetrazolyl, pyridyl, pyrazyl, pirimidinyl, 
pyridazinyl, triazolyl, etc.); 

(7) an optionally substituted 5- to 6-membered monocyclic non-aromatic heterocyclic group (e.g., a group which 
is formed by removing one hydrogen atom from a 5- to 6-membered monocyclic non-aromatic heterocycle con- 
taining 1 to 4 hetero-atoms consisting of 1 to 2 kinds of hetero-atoms selected from nitrogen atom, sulfur atom 
and nitrogen atom, such as tetrahydrofuran, tetrahydrothiophene, dioxolane, dithiolane, oxathiolane, pyrrolidine, 
pyrroline, imidazolidine, imidazoline, pyrazolidine, pyrazolone, piperidine, piperazine, oxazine, oxadiazine, thiazine, 
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thiadiazine, morpholine, thiomorpholine, pyran, tetrahydropyran, etc.; preferably dioxolanyl, etc) which is bound 
to a carbonyl group or a sulfonyl group (e.g., acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, hex- 
anoyl, butanoyl, octanoyl, cyciobutanecarbonyl, cyclopentanecarbonyl, cyclohexanecarbonyl, cyclobutanecarbo- 
nyl, crotonyl, 2-cycohexenecarbonyl, benzoyl, nicotinyl, methanesulfonyl, ethanesulfonyl, etc.). Examples of the 
substituents, which the above-mentioned (2) optionally substituted alkyl, (3) optionally substituted cycloalkyl, (4) 
optionally substituted alkenyl, (5) optionally substituted cycloalkenyl, (6) optionally substituted 5- to 6-membered 
monocyclic aromatic group and (7) optionally substituted 5- to 6-membered monocyclic non-aromatic heterocycle 
may have, include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), nitro, cyano, hydroxy group, an optionally 
substituted thiol group (e.g., thiol, C^alkylthio.etc.J.an optionally substituted amino group (e.g., amino; meno-C^ 
alkylamino; di-C w alkylamino; 5- to 6-membered cyclic amino such as tetrahydropyrrole, piperazine, piperidine, 
morpholine, thiomorpholine, pyrrole, imidazole, etc.; etc.), an optionally esterified or amidated carboxyl group (e! 
g., carboxyl, alkoxycarbonyl, carbamoyl, mono-C^ alkylcarbamoyl, di-C^ alkylcarbamoyl, etc.), an option- 
ally halogenated alkyl (e.g., trifluoromethyl, methyl, ethyl, etc.), an optionally halogenated alkoxy (e.g., 
methoxy, ethoxy, propoxy, butoxy, trifluoromethoxy, trifiuoroethoxy, etc.), C,. 4 alkylenedioxy (e.g., -0-CH 2 -0-, 
-0-CH 2 -CH 2 -0-, etc.), optionally substituted sulfonamide [e.g., an optionally substituted amino group (e.g. amino; 
mono-C^ alkylamino; di-C^ alkylamino; 5- to 6-membered cyclic amino such as tetrahydropyrrole, piperazine, 
piperidine, morpholine, thiomorpholine, pyrrole, imidazole, etc.) which is bound to -S0 2 -, etc.], , formyl, C 2 . 4 al- 
kanoyl (e.g., acetyl, propionyl, etc.), C w alkylsulfonyl (e.g., methanesulfonyl, ethanesulfonyl, etc.), etc.,' and the 
number of the substituents are preferably 1 to 3. 

[0033] Examples of the optionally esterified carboxyl group as the substituents for R 1 include 

(1) hydrogen; 

(2) an optionally substituted alkyl (e.g., C^ 0 alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl, etc., preferably lower (C^) alkyl, 
etc.); 

(3) an optionally substituted cycloalkyl (e.g., cycloalkyl, etc. such as cyclopropyl, cyclobutyl, cyclopentyl, cy- 
clohexyl, cycloheptyl, etc.); 

(4) an optionally substituted alkenyl (e.g., C 2 . 10 alkenyl such as allyl, crotyl, 2-pentenyl, 3-hexenyl, etc., preferably 
lower (C 2-6 ) alkenyl, etc.); 

(5) an optionally substituted cycloalkenyl (e.g., 03.7 cycloalkenyl, etc. such as 2-cyclopentenyl, 2-cyclohexenyl, 
2-cyclopentenylmethyl, 2-cyclohexenylmethyl, etc.); 

(6) an optionally substituted aryl (e.g., phenyl, naphthyl, etc.); etc., and preferably carboxyl, lower (C^ e) alkoxy- 
carbonyl, aryloxycarbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, phenoxycarbonyl, naphthox- 
ycarbonyl, etc.), etc. 

[0034] Examples of the substituents, which the above-mentioned (2) optionally substituted alkyl, (3) optionally sub- 
stituted cycloalkyl, (4) optionally substituted alkenyl, (5) optionally substituted cycloalkenyl and (6) optionally substituted 
aryl may have, include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), nitro, cyano, hydroxy group, an optionally 
substituted thiol group (e.g., thiol, C 1-4 alkylthio, etc.), an optionally substituted amino group (e.g., amino; mono-C.,^ 
alkylamino; di-C^ alkylamino; 5- to 6-membered cyclic amino such as tetrahydropyrrole, piperazine, piperidine, mor- 
pholine, thiomorpholine, pyrrole, imidazole, etc.; etc.), an optionally esterified or amidated carboxyl group (e.g.', car- 
boxyl, C 1<4 alkoxycarbonyl, carbamoyl, mono-C^ alkylcarbamoyl, di-C^ alkylcarbamoyl, etc.), an optionally halogen- 
ated alkyl (e.g., trifluoromethyl, methyl, ethyl, etc.), an optionally halogenated alkoxy (e.g., methoxy, ethoxy, 
propoxy, butoxy, trifluoromethoxy, trifiuoroethoxy, etc.), formyl, C 2 . 4 alkanoyl (e.g., acetyl, propionyl, etc.), alkyl- 
sulfonyl (e.g., methanesulfonyl, ethanesulfonyl, etc.), etc., and the number of the substitutes are preferably 1 to 3. 
[0035] Examples of the optionally amidated carboxyl group as the substitutes for R 1 include an carbonyl group binding 
to "an optionally substituted amino group" , etc. which is the same as that of the above-described "optionally substituted 
amino group as the substituents for R 1 " , and among others, carbamoyl, mono-C^ alkylcarbamoyl, di-C^ alkylcar- 
bamoyl, etc. are preferable. 

[0036] Examples of the aromatic group in the optionally substituted aromatic group as the substituents for R 1 include 
5- to 6-membered aromatic homocyclic or heterocyclic ring such as phenyl, pyridyl, furyl, thienyl, pyrrolyl, imidazolyl, 
pyrazolyl, thiazolyl, oxazolyl, isothiazolyl, isoxazolyl, tetrazolyl, pyrazinyl pyrimidinyl, pyridazinyl, triazofyl, oxadiazolyll 
thiadiazolyl, etc.; fused aromatic heterocyclic ring such as benzofuran, indole, benzothiophene, benzoxazole, benzo- 
thiazole, indazole, benzimidazole, quinoline, isoquinoline, quinoxaline, phthalazine, quinazoline, cinnoline, etc.; etc. 
Examples of the substituents for these aromatic groups include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.)! 
nitro, cyano, hydroxy group, an optionally substituted thiol group (e.g., thiol, alkylthio, etc.), an optionally substituted 
amino group (e.g., amino; mono-C^ alkylamino; di-C^ alkylamino; 5- to 6-membered cyclic amino such as tetrahy- 
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dropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, etc.; etc.), an optionally esterified or 
amidated carboxyl group (e.g., carboxyl, alkoxy-carbonyl, carbamoyl, mono-C^ alkylcarbamoyl, di-C,^ alkylcar- 
bamoyl, etc.), an optionally halogenated alky) (e.g., trifluoromethyl, methyl, ethyl, etc.), an optionally halogenated 
alkoxy (e.g., methoxy, ethoxy, propoxy, butoxy, trifluoromethoxy, trifluoroethoxy, etc.), formyl, C 2 ^ alkanoyl (e.g., 
acetyl, propionyl, etc.), alkylsulfonyl (e.g., methanesulfonyl, ethanesulfonyl, etc.), etc., and the number of the 
substituents are preferably 1 to 3. 

[0037] The number of the above-mentioned substituents for R 1 is 1-4 (preferably 1 -2) and they may be the same or 
different and present at any possible position on the ring represented by R 1 . 

[0038] When the group represented by R binds to the 5- to 6-membered aromatic ring to form a ring, the group of 
the formula: R-Z^X-Z 2 - wherein each symbol is as defined above (as the group R.is preferably hydrogen atom) forms 
a divalent group such as lower (C^ alkylenedioxy (e.g., -0-CH 2 -0-, -O-Cr-^-CHg-O-, -0-CH 2 -CH 2 -CH 2 -0-, etc.), oxy- 
lower (C^s) alkylene-amino (e.g., -0-CH 2 -NH-, -0-CH 2 -CH 2 -NH-, etc.), oxy-lower (C^) alkylenethio (e.g., -0-CH 2 - 
-0-CH 2 -CH 2 -S-, etc.), lower (C^ alkylenediamino (e.g., -NH-CH 2 -NH-, -NH-CH 2 -CH 2 -NH-, etc.), tnia-lowerfC^) 
alkylene-amino (e.g., -S-CH 2 -NH-, -S^H 2 -CH 2 -NH-, etc.), etc. 

[0039] Preferred examples of the further substituent, which the "5- to 6-membered ring" of the "5- to 6-membered 
aromatic ring which has a group of the formula: R-Z 1 -X-Z2-wherein each symbol is as defined above, and which may 
have a further substituent" represented by R 1 may have, in addition to the group of the formula: R-Z^X-Z 2 -, include, 
in particular, a lower (C^) alkyl optionally substituted with a halogen or a lower (C^ alkoxy (e.g., methyl, ethyl, t- 
butyl, trifluoromethyl, methoxymethyl, ethoxymethyl, propoxymethyl, butoxymethyl, methoxyethyt, ethoxyethoxy, pro- 
poxyethyl, butoxyethyl, etc.), a lower (C^) alkoxy optionally substituted with a halogen or a lower (C^) alkoxy (e.g., 
methoxy, ethoxy, propoxy, butoxy, t-butoxy, trifluoromethoxy, methoxymethoxy, ethoxymethoxy, propoxymethoxy, bu- 
toxymethoxy, methoxyethoxy, ethoxyethoxy, propoxyethoxy, butoxyethoxy, methoxypropoxy, ethoxypropoxy, propox- 
ypropoxy, butoxypropoxy, etc.), halogen (e.g., fluorine, chlorine, etc.), nitro, cyano, an amino group optionally substi- 
tuted with 1 -2 lower (C 1w4 ) alkyl groups, formyl group or lower (C 2 ^) alkanoyl groups (e.g., amino, methylamino, dimeth- 
ylamino, fromylamino, acethylamino, etc.), 5- to 6-membered cyclic amino (e.g., 1-pyrrolidinyl, 1 -piperazinyl, 1-pipe- 
ridinyl, 4-morpholino, 4-thiomorpholino, 1-imidazoly!, 4-tetrahydropyranyl, etc.), etc. 

[0040] When R 1 is a benzene, the "group of the formula: R-Z^X-Z 2 -" is preferably present at para position and the 
further substituent, which the "5- to 6-membered aromatic ring which may have, in addition to the group of the formula: 
R-Z 1 -X-Z 2 - is preferably present at meta position. 

[0041] In the above formula, examples of the "optionally substituted imino group" represent by Y include a divalent 
group of the formula: -N(R 5 )- wherein R 5 is hydrogen atom or a substituent, etc. 

[0042] As R 5 , hydrogen atom, an optionally substituted hydrocarbon group, an optionally substituted heterocyclic 
group, an optionally substituted hydroxy group, an optionally substituted thiol group (the sulfur atom may be oxidized 
to form an optionally substituted sulfinyl group or an optionally substituted sulfonyl group), an optionally substituted 
amino group, an optionally esterrfied or amidated carboxyl group, and an optionally substituted acyl group, etc. are 
preferable, and hydrogen atom, an optionally substituted hydrocarbon group, an optionally substituted heterocyclic 
group and an optionally substituted acyl group, etc. are more preferable. 

[0043] As the preferable R 5 , hydrogen atom, an optionally substituted hydrocarbon group, an optionally substituted 
acyl group, etc. are preferable, alkyl, alkylsulfonyl, formyl, C 2 . 5 alkanoyl etc. are more preferable, C 1-4 alkyl, 
formyl, C 2 . 5 alkanoyl etc. are further more preferable, and in particular, formyl or ethyl is preferable. As other preferably 
R 5 , there is a group represented by the formula -(CH 2 ) k -R 6 [wherein k represents 0 or 1, R 6 represents an optionally 
substituted 5- to 6-membered monocyclic aromatic group (similar to "(6) an optionally substituted 5- to 6-membered 
monocyclic aromatic group" exemplified with respect to an optionally substituted acyl group as the substituent for R 1 ; 
preferably phenyl, pyrazolyl, thiazolyl, oxazolyl, tetrazolyl, etc., each being optionally substituent with halogen, option- 
ally halogenated C 1-4 alkyl, optionally halogenated alkoxy, etc.)]. 

[0044] Example of the "optionally substituted hydrocarbon group" as R 5 are the same as the "optionally substituted 
hydrocarbon group" of R. Examples of the "optionally substituted heterocyclic group" as R 5 include the same "optionally 
substituted heterocyclic group" as the substituent for the "optionally substituted hydrocarbon group" represented by 
R, and examples of the "optionally substituted hydroxy group" , the "optionally substituted thiol group" , the "optionally 
substituted amino group" , the "optionally esterified or amidated carboxyl group" and the "optionally substituted acyl 
group" as R 5 include the same "optionally substituted hydroxy group" , "optionally substituted thiol group" , "optionally 
substituted amino group" , "optionally esterified or amidated carboxyl group" and "optionally substituted acyl group" as 
the substituent for R 1 . 

[0045] In the above formula (I), examples of the "optionally substituted aliphatic hydrocarbon group" (aliphatic straight 
chain hydrocarbon group and aliphatic cyclic hydrocarbon group) represented by R 2 and R 3 include 

(1) an optionally substituted alkyl (e.g., C V10 alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl, etc., preferably lower (C^) alkyl, 
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etc.); 

(2) an optionally substituted cycloalkyl (e.g. , C 3 . 8 cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, etc.; etc.), provided that 

(2-1 ) said cycloalkyl may contain one hetero-atom selected from a sulfur atom, an oxygen atom and a nitrogen 
atom to form oxirane, thiorane, aziridine, tetrahydrofuran, tetrahydrothiophene, pyrrolidine, tetrahydropyran, 
tetrahydrothiopyran, tetrahydrothiopyran 1 -oxide, piperidine, etc. (preferably, 6-membered ring such as tet- 
rahydropyran, tetrahydrothiopyran, piperidine, etc.); that 

(2-2) said cycloalkyl may be fused with a benzene ring to form indane, tetrahydronaphthalene, etc. (preferably, 
indane, etc.); and that 

(2-3) said cycloalkyl may have a bridging through a straight chain constituted by 1-2 carbon atoms to form a 
bridged hydrocarbon residue such as bicyclo[2.2.1]heptyl, bicyclo[2.2.2]octyl, bicyclo[3.2.1]octyl, bicyclo 
[3.2.2]nonyl, etc., preferably, a cyclohexyl group, etc. having a bridging through a straight chain constituted 
by 1-2 carbon atoms, and more preferably bicycle[2.2.1]heptyl, etc.; 

(3) an optionally substituted alkenyl (e.g., C 2 . 10 alkenyl such as allyl, crotyl, 2-pentenyl, 3-hexenyl etc., preferably 
lower (C 2 ^)alkenyl, etc.); 

(4) an optionally substituted cycloalkenyl (e.g., cycloalkenyl, etc. such as 2-cyclopentenyl, 2-cyclohexenyl, 
2-cyclopentenylmethyl, 2-cyclohexenylmethyl, etc.); etc. 

[0046] Examples of the substituents, which the above-mentioned (1 ) optionally substituted alkyl, (2) optionally sub- 
stituted cycloalkyl, (3) optionally substituted alkenyl and (4) optionally substituted cycloalkenyl may have, include hal- 
ogen (e.g., fluorine, chlorine, bromine, iodine, etc.), an optionally halogenated lower (C.,. 4 )alkyJ, an optionally halogen- 
ated lower alkoxy (e.g., methoxy, ethoxy, propoxy, butoxy, trifluoromethoxy, trifluoroethoxy, etc.), 0,.+ alkylenedi- 
oxy (e.g., -0-CH 2 -0-, -0-CH 2 -CH 2 -0-, etc.), formyl, C 2 ^ alkanoyl (e.g., acetyl, propionyl, etc.), alkylsulfony! (e. 
g., methanesulfonyl, ethanesulfonyl, etc.), phenyl-lower (C^) alkyl, C 3 . 7 cycloalkyl, cyano, nitro, hydroxy group, an 
optionally substituted thiol group (e.g., thiol, alkylthio, etc.), an optionally substituted amino group (e.g., amino; 
mono-C^ alkylamino; di-C w alkylamino; 5- to 6-membered cyclic amino such as tetrahydropyrrole, piperazine, pip- 
eridine, morpholine, thiomorpholine, pyrrole, imidazole, etc.; etc.), an optionally esterified or amidated carboxyl group 
(e.g., carboxyl, alkoxy-carbonyl, carbamoyl, mono-C^alkylcarbamoyl, di-C^ alkylcarbamoyf , etc.), a lower (C^ 
alkoxy-carbamoyl, oxo group (preferably, halogen, an optionally halogenated lower (C^) alkyl, an optionally halogen- 
ated lower (C^) alkoxy, phenyl-lower (C^) alkyl, cycloalkyl, cyano, hydroxy group, etc.), etc., and the number 
of the substituents are preferably 1 to 3. 

[0047] Preferred examples of the "optionally substituted aliphatic hydrocarbon group" represented by R 2 and R 3 
include (1 ) a lower (C^) straight or branched alkyl which may have 1 -3 substituents selected from the class consisting 
of halogen, cyano, hydroxy group and C3. 7 cycloalkyl; 

(2) C 5 . 8 cycloalkyl which may be substituted with 1-3 substituents selected from the class consisting of a halogen, an 
optionally halogenated lower (C^ alkyl and a phenyl-lower (C^) alkyl, which may contain a hetero-atom selected 
from the class consisting of a sulfur atom, an oxygen atom and a nitrogen atom, which may be fused with a benzene 
ring and which may have a bridging through a C t . 2 straight chain (e.g., cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, 
tetrahydropyranyl, tetrahydrothiapyranyl, piperidinyl, indanyl, tetrahydronaphthalenyl, piperidinyl, indanyl, tetrahydro- 
naphthalenyl, bicyclo[2.2.1]heptyl, etc., each of which may be substituted); etc. 

[0048] In the above formula (I), example of the "optionally substituted alicyclic (non-aromatic) heterocyclic group" 
represented by R 2 and R 3 include 5-to 6-membered non-aromatic heterocyclic ring containing 1 to 4 hetero-atoms 
consisting of 1 to 2 kinds of hetero-atoms selected from oxtgen atom, sulfur atom and nitrogen atom such as tetrahy- 
drofuran, tetrahydrothiophene, dioxolane, dithiolane, oxathiolane, pyrrolidine, pyrroline, imidazolidine, imidazoline, 
pyrazolidine, pyrazoline, piperidine, piperazine, oxazine, oxadiazine, thiazine.thiadiazine, morpholine, thiomorpholine! 
pyran, tetrahydropyran etc. Among others, a 5- to 6-membered non-aromatic heterocyclic ring containing 1 hetero- 
atom such as tetrahydrofuran, piperidine, tetrahydropyran, tetrahydrothiopyran, etc. and so on are preferable. 
[0049] Examples of the substituent, which the "alicylic heterocyclic group" in the "optionally substituted alicyclic het- 
erocyclic group" represented by R 2 and R 3 may have, include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), 
an optionally halogenated lower (C 1-4 ) alkyl, an optionally halogenated alkoxy (e.g., methoxy, ethoxy, propoxy,' 
butoxy, trifluoromethoxy, trifluoroethoxy, etc.), C 1 . 4 alkylenedioxy (e.g., -0-CH 2 -0-, -0-CH 2 -CH 2 -0-, etc.), formyl', 
C^alkanoyl (e.g., acetyl, propionyl, etc.), Chalky Isu If onyl (e.g., methanesulfonyl, ethanesulfonyl, etc.), phenyl-lower 
(C^alkyl, C3_ 7 cycloalkyl, cyano, nitro, hydroxy group, an optionally substituted thiol group (e.g., thiol, O,^ alkylthio, 
etc.), an optionally substituted amino group (e.g. amino; mono-C 1 . 4 alkylamino; di-C ^alkylamino; 5- to 6-membered 
cyclic amino such as tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, etc.; 
etc.), an optionally esterified or amidated carboxyl group (e.g., carboxyl, C^alkoxycarbonyl, carbamoyl,' mo- 
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no-C^alkylcarbamoyl, di-C^ alkylcarbamoyl, etc.), a lower (C^ alkoxy-carbonyl, oxo group (preferably, halogen, 
an optionally halogenated lower (C^ alkyl, an optionally halogenated lower (C^ alkoxy, phenyMower (C^) alkyl, 
Cg.7 cycloalkyl, cyano, hydroxy group, etc.), etc., and the number of the substituents are preferably 1 to 3. 
[0050] Among others, as R 2 , an optionally substituted acyclic hydrocarbon group (e.g., alkyl, alkenyl, etc., each of 
which may be substituted) is preferable, an optionally substituted lower C A _ 6 alkyl group is more preferable, and in 
particular, an optionally substituted methyl group is preferable. 

[0051] As R 3 , an optionally substituted alicyclic hydrocarbon group (e.g., cycloalkyl, cycloalkenyl, etc., each of which 
may be substituted; preferably, an optionally substituted lower C^g cycloalkyl group; and more preferably, an optionally 
substituted cyclohexyl) or an optionally substituted alicyclic heterocyclic group (preferably, an optionally substituted 
saturated alicyclic heterocyclic group (preferably, 6-membered ring group); more preferably, an optionally substituted 
tetrahydropyranyl, an optionally substituted tetrahydrothiopyranyl or an optionally substituted piperidyl; an in particular, 
an optionally substituted tetrahydropyranyl) is preferable. 

[0052] As the compound represented by the above formula (I), 7-(4-ethoxyethoxyphenyl)-1-ethyl-N-{4-[[N-me- 
thyl-N-(tetrahydropyran^-yOamino^ 

1-ethyl-7-(4-propoxyethoxyphenyO-N^ 
1 -benzazepine-4-carboxamide, 

7-(4-butoxyethoxyphenyl)-1-ethyl-N-[4-{[N-methyl-N-(tetrahydropyran-4-yI) amino]methyl]phenyl]-2,3-dihydro- 

1 -benzazepine-4-carboxamide, 

7-(4-ethoxythoxyphenyO-1-fonTiyl-N-[4^ 

1 -benzazepine-4-carboxamide, 

1-formyl-7-(4-propo>cyethoxyphenyl)-N^ 

1 -benzazepine-4-carboxamide, 

7-{4-butoxyethoxyphenyl)-1-foiTnyl^ 

1 -benzazepine-4-carboxamide, 

7-(44>utoxyethoxyphenyl)-N{4-[[N-me%^ 

1 -benzazepine-4-carboxamide, 

N.[4^N-methyl-N-(tetrahydropy 

1 -benzazepine-4-carboxamide, 

1-benzyl-7-(4-butoxyethoxyphenyl)-N-^ 

1 -benzazepine-4-carboxamide, 

7-(4^utoxyethoxypheny0-1^dopropytme 

2,3-dihydro-1-benzazepine-4-carboxamide, 

7-(4-butoxyethoxyphenyl)-N^4-[IN-me%l-N-(tetrahydropyran^-yl)amino]methyl]phenyn-1i3h 
1 -benzazepine-4-carboxamide, 

7-{4-butoxyethoxyphenyl)-1-(3,4^ethylenedioxy)phenyl-N^^ 

phenyl]-2,3-dihydro-1-benzazepine-4-carboxamide, 

7-(4^utoxyetho>cyphenyO-1-(2-methyloxazol-5-yi)-N^ 

nyl]-2,3-dihydro-1-benzazepine-4-cart>oxamide, 

1-altyl-7-(4^utoxyethoxyphenyl)-N-[4-n^ 

1 -benzazepine-4-carboxamide, 

7-(4-butoxyethoxyphenyl)-N^4-[[N-methyl-N^^ 

2,3-dihydro-1-benzazepine-4-carboxamide, 

7-(44>utoxyethoxyphenyl)-N-[4-[[N-m^ methyl- 
2,3-dihydro-1-benzazepine-4-carboxamide, 

7-(4-butoxyethoxyphenyl) -1-(1-methylpyrazol-4-yl)methyl-N-[4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]me- 

thy0phenyi]-2,3-dihydro-1-benzazepine-4-carboxamide, 

7-(4-butoxyethoxyphenyi)-1-(3-methy1isothiazoM-yO 

thyQphenyl]-2,3-dihydro-1-benzazepine-4-carboxamide, 

7-(4^utoxyethoxyphenyl)-1-(1-ethylpyrazoW-y0mem^^ 

phenyl]-2, 3-dihydro-1 -benzazepine-4-carboxamide, 

7-(4-butoxyethoxyphenyl)-1-isobutyl-N^4-[IN^ 

1 -benzazepine-4-carboxamide, 

1-isobutyl-N-[4^N-methyl-N-(tetrahydropy 

dro-1 -benzazepine-4-carboxamide, 

7-(4-butoxyethoxyphenyO-N^4-[[N-methyl-N-^^^ 

2,3-dihydro-1-benzazepine-4-carboxamide, 

7-(4^utoxyethoxyphenyl)-N^4-[IN-me%l-N^ 
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5-yl)me%l-2,3-dihydro-1-benzazepine-4-carboxamide, 
7-(4-butoxyethoxyphenyl)-N-[4^ 

5-yl)methyl-2,3-dihydro-1-benza2epine-4-carboxamide etc. are preferable. 

[0053] Examples of the salts of the compound represented by the formula (I) include a pharmaceutically acceptable 
salt such as a salt with inorganic base, a salt with organic base, a salt with inorganic acid, a salt with organic acid, a 
salt with basic or acidic amino acid, etc. Suitable examples of the salt with the inorganic base include a salt with alkali 
metal (e.g. sodium, potassium, etc.), alkaline earth metal (e.g. calcium, magnesium, etc.), aluminum, ammonium, etc. 
Suitable examples of the salt with the organic base include a salt with trimethylamine, triethylamine, pyridine, picoline, 
ethanolamine, diethanolamine, triethanolamine, dicyclohexylamine, N,N' -dibenzylethylenediamine, etc. Suitable ex- 
amples of the salt with the inorganic acid include a salt with hydrochloric acid, hydrobromic acid, nitric acid, sulfuric 
acid, phosphoric acid, etc. Suitable examples of the salt with the organic acid include a salt with formic acid, acetic 
acid, trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, malic acid, meth- 
anesulfonic acid, benzenesulfonic acid, p-toiuenesulfonic acid, etc. Suitable examples of the salt with the basic amino 
acid include a salt with arginine, lysine, ornithine, etc. Suitable examples of the-salt with the acidic amino acid include 
a salt with aspartic acid, glutamic acid, etc. The compound of the formula (I) of the present invention may be hydrated 
or non-hydrated. When the compound of the formula (I) of the present invention exists as configuration isomer, dias- 
tereomer, conformer, etc., it is possible to isolate individual isomers with a per se known separation and purification 
method, if desired. When the compound of the formula (I) of the present invention is racemate, it can be separated 
into (S)-isomer and (R)-isomer with usual optical resolution and individual optical isomers and a mixture thereof are 
included in the scope of the present invention. 

[0054] The pro-drug of the compound of the formula (I) or a salt thereof of the present invention [hereinafter, referred 
to as Compound (I) in some cases] means a compound which is converted to Compound (!) under the physiological 
condition or with a reaction due to an enzyme, an gastric acid, etc. in the living body, that is, a compound which is 
converted to Compound (I) with oxidation, reduction, hydrolysis, etc. according to an enzyme; a compound which is 
converted Lo Compound (i) wiih hydroiysis by gastric acid, etc.; eic. Examples of the pro-drug of Compound (i)inciude 
a compound wherein an amino group of Compound (I) is substituted with acyl, alkyl, phosphoric acid, etc. (e.g. a 
compound wherein an amino group of Compound (I) is substituted with eicosanyl, alanyl, pentylaminocarbonyl, (5-me- 
thyl-2-oxo-1,3-dioxolen-4-yl)methoxycarbonyl, tetrahydrofuranyl, pyrrolidylmethyl, pivaloyloxymethyl, tert-butyl, etc,); 
a compound wherein an hydroxy group of Compound (I) is substituted with acyl, alkyl, phosphoric acid, boric acid, etc! 
(e.g. a compound wherein an hydroxy group of Compound (I) is modified with acetyl, paimitoyl, propanoyl, pivaloyl, 
succinyl, fumaryl, alanyl, dim ethyl ami nomethylcarbonyl, etc.); a compound wherein a carboxyl group of Compound (I) 
is modified with ester, amide, etc. (e.g. a compound wherein a carboxyl group of Compound (I) is modified with ethyl 
ester, phenyl ester, carboxymethyl ester, dimethylaminomethyl ester, pivaloyloxymethyl ester, ethoxycarbonyloxyethyl 
ester, phthalidyl ester, (5-methyl-2-oxo-1 ,3-dioxolen-4-yl)methyl ester, cyclohexyloxycarbonylethyl ester, methyl amide, 
etc.); etc. These pro-drugs can be produced by per se known method from Compound (I). 

[0055] The pro-drug of Compound (I) may be a compound which is converted into Compound (I) under the physio- 
logical conditions as described in "Pharmaceutical Research and Development" , Vol.7 (Drug Design), pages 163-198 
published in 1 990 by Hirokawa Publishing Co. 

[0056] Compound (I) may be labeled with isotope (e.g. 3 H, 14 C, 35 S, 125 l, etc), etc. 

[0057] The present compound of the formula (I) or a salt thereof alone or as an admixture with a pharmaceutically 
acceptable carrier (e.g. solid formulations such as tablets, capsules, granules, powders, etc.; liquid formulations such 
as syrups, injections, etc.) may be orally or non-orally (preferably orally) administered. 

[0058] Examples of non-oral formulations include injections, drops, suppositories, pessaries, etc. in particular, pes- 
sary is useful for the prevention of infectious diseases of HIV. 

[0059] Examples of the carriers include various organic or inorganic carriers which are generally used in this field. 
For example, an excipient, a lubricant, a binder, a disintegrating agent, etc. are used in solid formulations, and a solvent, 
a solubilizer, a suspending agent, an isotonizing agent, a buffer, a soothing agent, etc. are used in liquid formulations! 
In addition, if desired, an appropriate additive such as a preservative, an antioxidant, a colorant, a sweetener, etc. may 
be used. Suitable examples of the excipient include lactose, sucrose, D-mannitol, starch, crystalline cellulose, light 
silicic acid anhydride, etc. Suitable examples of the lubricant include magnesium stearate, calcium stearate, talc, col- 
loidal silica, etc. Suitable examples of the binder include crystalline cellulose, sucrose, D-mannitol, dextrin, hydroxy- 
propyl cellulose, hydroxypropylmethyl cellulose, polyvinyl-pyrrolidone, etc. Suitable examples of the disintegrating 
agent include starch, carboxymethyl cellulose, carboxymethyl cellulose calcium, croscarmellose sodium, sodium car- 
boxymethyl starch, etc. Suitable examples of the solvent include water for injection, alcohol, propylene glycol, macrogol, 
sesame oil, corn oil, etc. Suitable examples of the solubilizer include polyethylene glycol, propylene glycol, D-mannitol,' 
benzyl benzoate, ethanol, trisaminomethane, cholesterol, triethanolamine, sodium carbonate, sodium citrate, etc. Suit- 
able examples of the suspending agent include surfactants such as stearyl triethanolamine, sodium iaurylsulfate, lau- 
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rylaminopropionicacid, lecithin, benzalkonium chloride, benzetonium chloride, glycerin monostearate, etc.; hydrophilic 
polymers such as potyvinylalcohol, polyvinylpyrrolidone, sodium carboxymethyl cellulose, methyl cellulose, hydroxyme- 
thyl cellulose hydroxyethyl cellulose, hydroxypropyl cellulose, etc. Suitable examples of the isotonizing agent include 
sodium chloride, glycerin, D-mannitol, etc. Suitable examples of the buffer include a buffer solution of phosphate, 
acetate, carbonate, citrate, etc. Suitable examples of the soothing agent include benzylacohol, etc. Suitable examples 
of the preservative include paraoxybenzoic acid esters, chlorobutanol, benzylalcohol phenethylalcohol, dehydroacetic 
acid, sorbic acid, etc. Suitable examples of the antioxidant include sulfites, ascorbic acid, etc. 
[0060] The present invention further provides production methods of the compound of the formula (I) or a salt thereof. 
[0061 ] The compound of the formu la (I) or a salt thereof can be produced In accordance with per se known methods, 
for example, the methods described in JP-A-73476/1996, or analogous methods thereto, etc. 
[0062] A salt of the compound of the formulas (II), (III), (IV), (V), (1-1) and(l-2) (hereinafter, abbreviated as Compound 
(II), Compound{lll), Compound(IV), Compound(V), Compound(M) and Compound(l-2), respectively, in some cases) 
may be similar to that of Compound (I). 

[0063] In the following reactions, when the starting compounds have, as substituents, amino group, carboxyl group 
and/or hydroxy group, these groups may be protected by conventional protective groups such as those generally 
employed in peptide chemistry, etc. After the reaction, if necessary, the protective groups may be removed to obtain 
the desired compound. 

[0064] Examples of an amino-protective group include an optionally substituted C^ alkylcarbonyl (e.g., acetyl, pro- 
pionyl, etc.), formyl, phenylcarbonyl, C^ alkyloxycarbonyl (e.g., methoxycarbonyl, ethoxycarbonyl.t-butoxycarbonyl, 
etc.), phenyloxycarbonyl (e.g., benzoxycarbonyl, etc.), Cy.^ aralkyloxycarbonyl (e.g., benzyloxycarbonyl, etc.), trityl, 
phthaloyl, etc. These protective groups may be substituted by 1 to 3 substituents such as halogen atom (e.g., fluorine, 
chlorine, bromine, iodine, etc.), C^e alkylcarbonyl (e.g., acetyl, propionyl, butyryl, etc.), nitro group, etc. 
[0065] Examples of a carboxyl-protective group include an optionally substituted C^ alkyl (e.g., methyl, ethyl, propyl, 
isopropyl, butyl, tert-butyl, etc.), phenyl, trityl, silyl, etc. These protective groups may be substituted by 1 to 3 substituents 
such as halogen atom (e.g., fluorine, chlorine, bromine, iodine, etc.), C^ alkylcarbonyl (e.g., acetyl, propionyl, butyryl, 
etc.), formyl, nitro group, etc. 

[0066] Examples of a hydroxy-protective group include an optionally substituted C^ alkyl (e.g., methyl, ethyl, propyl, 
isopropyl, butyl, tert-butyl, etc.), phenyl, Oj^ 0 aralkyl (e.g., benzyl, etc.), C^ alkylcarbonyl (e.g., acetyl, propionyl, 
etc.), formyl, phenyloxycarbonyl, Cj^ 0 aralkyloxycarbonyl (e.g., benzyloxycarbonyl, etc.), pyranyl, furanyl, silyl, etc. 
These protective groups may be substituted by 1 to 4 substituents such as halogen atom (e.g., fluorine, chlorine, 
bromine, iodine, etc.), C,^ alkyl, phenyl, Oj.^q aralkyl, nitro group, etc. 

[0067] These protective group may be introduced or removed by per se known methods (e.g. a method described 
in Protective Groups in Organic Chemistry (J.F.W. McOmleetal.; Plenum Press Inc.). For example, employable method 
for removing the protective groups is a method using an acid, a base, reduction, ultraviolet ray, hydrazine, phenylhy- 
drazine, sodium N-methyldithiocarbamate, tetrabutylammonium fluoride, palladium acetate, etc. 

[Method A] 

[0068] 
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wherein each symbol is as defined above. 

[0069] This production method is carried out by reacting Compound (II) with Compound (III) to obtain the anilide 
Compound (I). 

[0070] The condensation reaction of Compounds (II) and (III) is carried out by usual methods for peptide synthesis. 
Said methods for peptide synthesis are employed according to optional known methods, for example, methods de- 
scribed in B Peptide Synthesis" written by M. Bodansky andM. A. Ondetti, Interscience, New York, 1966; The Proteins" , 
volume 2, written by F. M. Finn and K. Hofmann, H. Nenrath and R. L Hill edition, Academic Press Inc., New York! 
1 976; "peputido-gosei no kiso to jikken (Basis and Experiment of Peptide Synthesis)" written by Nobuo Izumiya et al.| 
ManjzenJC.K., 1985;etc, as well as azide method, chloride method, acid anhydride method, mixed acid anhydride 
method, DCC meihod, active ester method, method using Woodward reagent K, carbonyidiimidazoie method, oxida- 
tion-reduction method, DCC/HONB method, etc. and in addition WSC method, method using diethyl cyanophosphate 
(DEPC), etc. The condensation reaction can be carried out in a solvent. 

[0071] Examples of the solvents to be employed in the reaction include anhydrous or hydrous N,N-dimethylforma- 
mide (DMF), dimethyl sulfoxide (DMSO), pyridine, chloroform, dichloromethane, tetrahydrofuran (THF), dioxane, ac- 
etonitrile, or a suitable mixture of these solvents. 

[0072] Usually, about 1-2 moles of the Compound (III) are used per 1 mole of the Compound (II). The reaction 
temperature is generally about -20°C to about 50°C, preferably about -10°C to about 30°C and the reaction time is 
generally about 1 to about 100 hours, preferably about 2 to about 40 hours. The thus obtained anilide derivative (I) 
can be isolated and purified by known separation and purification methods such as concentration, concentration under 
reduced pressure, extraction, crystallization, recrystallization, solvent convert, chromatography etc. 
[0073] In addition, the compound of the formula (I I) or a salt thereof is a novel compound and useful as an intermediate 
for producing the compound of the formula (I) or a salt thereof. 

[Method B] 

[0074] 
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(1) tertiary amination, 



(2) reductive animation 



25 



30 



35 




(1) Compound (I) can be produced by reacting Compound (1-1) or (I-2) with halogenated alkyl or halogenated 
aralkyl. Examples of a halogen atom include chlorine, bromine, iodine, etc. and usually about 1 to 2 moles of the 

*o halogenated alky! or halogenated aralkyl is used per mole of Compound (1-1) or (I-2). If necessary, the reaction 

smoothly proceeds by addition of about once to thrice moles of a base such as triethylamine, diisopropylethy I amine, 
pyridine, lithium hydride, sodium hydride, sodium methoxide, sodium ethoxide, sodium carbonate, potassium car- 
bonate, sodium hydrogen carbonate and further sodium iodide, potassium iodide, etc. 

This tertiary amination reaction is carried out in an inert solvent such as methanol, ethanol, propanol, isopro- 

45 panol, n-butanol, tetrahydrofuran, diethyl ether, dimethoxyethane, 1 ,4-dioxane, toluene, benzene, xylene, dichlo- 

romethane, chloroform, 1 ,2-dichloroethane, dimethylformamide (DMF), dimethyl sulfoxide (DMSO), pyridine, etc., 
or a mixture of these solvents. The reaction temperature is generally about 0°C to 1 80°C, and the reaction time 
is generally about 1 hour to about 40 hours. This reaction is preferably carried out under inert gas (e.g. nitrogen, 
argon, etc.) atmosphere. 

so (2) Compound (I) having a tertiary amino can be produced by reacting Compound (1-1) or (I-2) with an aldehyde 

compound in the presence of a reductive animation reagent such as triacetoxysodium borohydride, sodium cy- 
anoborohydride, sodium borohydride, etc. The conditions of this reductive amination reaction vary depending on 
the reagent to be used. For example, when sodium triacetoxyborohydride is used, reaction is carried out in an 
inert solvent such as dichloromethane, chloroform, 1 ,2-dichloroethane, tetrahydrofuran, diethyl ether, dioxane, 

55 acetonitrile, dimethylformamide (DMF), etc., or a mixture of these solvents, in this case, about 1 to 2 moles of the 

reagent is used per mole of Compound (1-1) or (I-2). The reaction temperature is generally about 0°C to about 
80°C, and the reaction time is generally about 1 hour to about 40 hours. This reaction is preferably carried out 
under inert gas (e.g. nitrogen, argon, etc.) atmosphere. 



17 



EP 1 186 604 A1 



[Method C] 
[0075] 
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35 

wherein V in the Compound (IV) is a halogen atom (chlorine, bromine, iodine, etc.), or asulfonyloxy group (methanesul- 
fonyloxy group, trifluoromethanesulfonyloxy group, benzenesulfonyloxy group, toluenesulfonyloxy group, etc.), and 
the other symbols are as defined above. 

40 [0076] Compound (I) having a tertiary amino group can be produced by reacting Compound (IV) and a secondary 
amine compound. Usually, about 1 to 3 moles of the secondary amine compound is used per mole of Compound (IV). 
If necessary, the reaction smoothly proceeds by addition of about once to thrice moles of a base such as triethylamine, 
diisopropylethylamine, pyridine, lithium hydride, sodium hydride, sodium methoxide, sodium ethoxide, sodium carbon- 
ate, potassium carbonate, sodium hydrogen carbonate and further sodium iodide, potassium iodide, etc. This substi- 

45 tution reaction is carried out in an inert solvent such as methanol, ethanol, propanol, isopropanol, n-butanol, tetrahy- 
drofuran, diethyl ether, dimethoxyethane, 1,4-dioxane, toluene, benzene, xylene, dichloromethane. chloroform, 
1 ,2-dichloroethane, dimethylformamide (DMF), dimethyl sulfoxide (DMSO), pyridine, etc., or a mixture of these sol- 
vents. The reaction temperature is generally about -10°C to about 180°C, and the reaction time is generally about 1 
hour to about 40 hours. The reaction is carried out preferably under inert gas (e.g. nitrogen, argon, etc.) atmosphere. 

50 



55 
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[Method D] 



[0077] 



V 




c 

II 

0 



H 
N 




(V) 



Suzuki reaction 




Y 



R 



H 
N 





(I) 



C 

II 

0 




wherein V in Compound (V) is a halogen atom (bromine, iodine, etc.) or a suffonytoxy group (trifiuoromethanesulfo- 
nyloxy group, etc.), and the other symbols are as defined above. 

[0078] Compound (I) wherein the group R 1 is a 5- to 6-membered aromatic ring group can be produced by subjecting 
Compound (V) to, for example, Suzuki reaction [cross condensation reaction of aryl borate with e.g. aryl halide or 
aryloxytrifluoromethane-sulfonate in the presence of a palladium catalyst; A. Suzuki et al., Synth. Commun. 1981, 111, 
513]. Usually, about 1-1 .5 times moles of aryl borate is used per mole of Compound (V) to obtain Compound (I). 
[0079] The thus obtained Compound (I) can be isolated and purified by known separation and purification methods 
such as concentration, concentration under reduced pressure, extraction, crystallization, recrystallization, solvent con- 
vert, chromatography, etc. 

[0080] Compound (II) used as a starting material can be produced by a known method (e.g. method described in 
JP-A-73476/1 996, etc.) or the methods analogous thereto. For example, Compound (II) can be produced by a method 
described in the following Reaction Scheme I or II, a method described in the following Reference Examples or the 
methods analogous thereto. 
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Reaction Scheme I 




wherein H 9 is a C^ alkyl group, R 5 has the same meaning as the substituent represented by R 5 , and the other symbols 
are as defined above. 

[0081] In this reaction, the Compound (VI) is heated with polyphosphoric acid, or Compound (VI ) is converted to 
acid chloride with thionyl chloride, oxalyl chloride, phosphorus oxychloride, phosphorus pentachloride, etc., followed 
by subjecting the resulting acid chioride to usual Friedei-Crafts reaction and cyclizing the same to produce Compound 
(VII). Compound (VII) is then reacted with carbonate ester in the presence of a base to produce ketoester (Vlli). Com- 
pound (VIII) is subjected to reduction with catalytic hydrogenation or sodium borohydride, etc. to produce Compound 

(IX) . Compound (IX) is subjected to dehydration by the conventional method to produce Compound (X). Compound 

(X) is subjected to ester hydrolysis to produce unsaturated carboxylic acid (il). 
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Reaction Scheme II 




(IX) do 



wherein R 10 is C,^ alky) group and the other symbols are as defined above. 

[0082] The Compound (VIII) or (IX) can be produced by subjecting the Compound (XII) to Dieckmann condensation 
(J. P. Schaeferand J. J. Bloomfield, Org. Reactions, 1 967, 15, 1). Compound (VIII) or (IX) is subjected to the reactions 
as described in Reaction Scheme I to produce unsaturated carboxylic acid (II). 

[0083] Compound (III) can be produced by a known method (e.g. method described in JP-A-73476/1996, etc.) or 
the methods analogous thereto. For example, Compound (III) can be produced by a method described in the following 
Reaction Scheme III, a method described in the following Reference Examples or the methods analogous thereto. 
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Reaction Scheme 111 
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25 [0084] The reduction of Compound (XIII) can be carried out by per se known methods, for example, reduction with 
metai, reduction with metai hydride, reduction with metai hydride complex compound, reduction with metai hydride 
complex compound, reduction with diborane or substituted borane, catalytic hydrogenation, etc. That is, this reaction 
is carried out by treating Compound (XIII) with a reducing agent. Examples of the reducing agent include metal such 
as reduced iron, zinc powder, etc.; alkali metai borohydride (e.g., sodium borohydride, lithium borohydride, etc.); metal 

so hydride complex compound such as aluminum lithium hydride, etc.; metal hydride such as sodium hydride etc.; organic 
tin compound (triphenyltln hydride, etc.), metal complex compound and metal salt such as nickel compound, zinc 
compound etc.; catalytic reducing agent using hydrogen and transition metal catalyst such as palladium, platinum, 
rhodium, etc.; diborane; etc. Among others, as the reducing agent, catalytic reducing agent using hydrogen and tran- 
sition metal catalyst such as palladium, platinum, rhodium, etc.; metal such as reduced iron, etc. are preferable. The 

35 reaction is carried out in a solvent which does not affect the reaction. Examples of the solvent include benzene, toluene, 
xylene, chloroform, carbon tetrachloride, dichloromethane, 1 ,2-dichloroethane, 1,1,2,2-tetrachloroethane, diethyl 
ether, tetrahydrofuran, dioxane, methanol, ethanol, propanol, isopropanol, 2-methoxyethanol, N.N-dimethylformamide, 
acetic acid, or a mixture of these solvents, etc. The solvent is appropriately selected depending on kind of the reducing 
agent. The reaction temperature is generally about -20°C to about 150°C, preferably about 0°C to about 100°C, and 

40 the reaction time is generally about 1 to about 24 hours. 

[0085] The thus resulted Compound (II) or (III) can be separated and purified with know separation and purification 
methods such as concentration, concentration under reduced pressure, extraction, crystallization, solvent conversion, 
chromatography, etc. 

[0086] The compound of the formula (I) or a salt thereof of the present invention may be used in combination with 
« other drug for the treatment or prevention of infectious diseases of HIV (in particular, a pharmaceutical composition 
for the treatment or prevention of AIDS). In this case, these drugs can be formulated by mixing individually or simul- 
taneously with pharmaceutically acceptable earners, excipients, binders, diluents or the like, which can be administered 
orally or non-orally as a pharmaceutical composition for the treatment or prevention of infectious diseases of HIV. in 
the case of formulating these effective components individually, while the individually formulated agents can be ad- 
50 ministered in the form of their mixture prepared by using e.g. a diluent when administered, the individually formulated 
agents can also be administered separately or simultaneously or with time intervals to the one and same subject. A 
kit for administering the individually formulated effective components in the form of their mixture prepared by using e. 
g., a diluent when administered (e.g., a kit for injection which comprises two or more ampoules each comprising a 
powdery component and a diluent for mixing and dissolving two or more components when administered, etc.), a kit 
55 for administering the individually formulated agents simultaneously or with time intervals to the one and the same 
subject (e.g., a kit for tablets to be administered simultaneously or with time intervals, characterized by having two or 
more tablets each comprising an agent and said tablets being put in one or separate bags and, if necessary, a column 
to describe time to be administered each agent, etc.), etc. are also included by the pharmaceutical composition of the 



22 



EP1 186 604 A1 



present invention. 

[0087] Example of the other pharmaceutical agent for the treatment or prevention of infectious disease of HIV to be 
used in combination with the compound of the formula (I) or a salt thereof of the present invention include nucleotide 
reverse transcriptase inhibitors such as zidovudine, didanosine, zalcitabine, lamivudine, stavudine, abacavir, adefovir, 
5 adefovir dip'rvoxil, fozivudine tidoxil, etc.; non-nucleotide reverse transcriptase inhibitors (including an agent having 
antioxidation activity such as immunocal, oltipraz, etc.) such as nevirapine, delavirdine, efavirenz, loviride, immunocal, 
oltipraz, etc.; protease inhibitors such as saquinavir, ritonavir, indinavir, neifinavir, amprenavir, palinavir, lasinavir, etc.; 
etc. 

[0088] As the nucleotide reverse transcriptase inhibitor, zidovudine, didanosine, zalcitabine, lamivudine, stavudine, 
10 etc. are preferable; as the non-nucleotide reverse transcriptase inhibitor, nevirapine, delavirdine etc. are preferable; 
and as the protease inhibitor, saquinavir, ritonavir, indinavir, neifinavir etc. are preferable. 

[0089] The compound of the formula (I) or a salt thereof of the present invention may be used in combination with, 
for example, CXCR4 antagonist (CXCR4 being a second receptor of T cell-tropic HIV-1) such as AMD-3100, etc., 
antibody against HIV-1 surface antigen. HIV-1 vaccine, etc., in addition to the above-mentioned protease inhibitor, 

15 nucleotide reverse transcriptase inhibitor, etc. 

[0090] The compound of the formula (I) or a salt thereof of the present invention has CC chemokine receptor (CCR) 
antagonistic activity, in particular, potent CCR5 antagonistic activity and, therefore, can be used for the treatment or 
prevention of various infectious diseases of HIV, for example, AIDS in human. The compound of the formula (I) or a 
salt thereof of the present invention is low toxic and safely used. 

20 [0091] The compound of the formula (I) or a salt thereof of the present invention can be used as CCR5 antagonist 
for the treatment or prevention of AIDS and also for the prevention of the progression of the AIDS. 
[0092] The dose per day of the compound of the formula (I) or a salt thereof varies depending on the condition and 
body weight of a patient, administration route, etc. Typical dairy dose per adult patient (body weight: 50Kg) for oral 
administration is about 5-1000mg, preferably about 10-600mg, more preferably about 10-300mg, and in particular 

25 about 15-150mg, as active ingredient [the compound of the formula (I) or a salt thereof] and the compound of the 
formula (I) or a salt thereof is administered once or 2-3 times per day. 

[0093] When the compound of the formula (I) or a salt thereof is used in combination with a reverse transcriptase 
inhibitor and/or a protease inhibitor. The dose of the reverse transcriptase inhibitor or the protease inhibitor ranges, 
for example, from about 1/200-1/2 or more of usual dose to about 2-3 times or less of usual dose. In case that two or 
30 more drugs are used in combination, each dose of the drugs is appropriately adjusted if one drug affects metabolism 
of the other drug, while each dose of the drugs when they are used in combination is generally the same as the dose 
when they are used alone. 

[0094] Usual doses of the typical reverse transcriptase inhibitors and the protease inhibitors are as follows: 

35 zidovudine : 1 0Omg 

didanosine : 125-200mg 

zalcitabine : 0.75mg 

lamivudine : 1 50mg 

stavudine : 30-40mg 
40 saquinavir : 600mg 

ritonavir : 600mg 

indinavir : 800mg 

neifinavir : 750mg 

45 [0095] In case of combination use of the compound of the formula (I) or a salt thereof with a reverse transcriptase 
inhibitor and/or a protease inhibitor, preferred embodiments are shown below. 

(1) A drug containing about 1 0-300mg of the compound of the formula (I) or a salt thereof and a drug containing 
about 50-200mg of zidovudine to one adult patient (body weight: 50Kg) are administered. Each of the drugs may 

50 be administered to the one and the same subject simultaneously or with time intervals of 1 2 hours or less. 

(2) A drug containing about 10-300mg of the compound of the formula (I) or a salt thereof and a drug containing 
about 300-1 200mg of saquinavir to one adult patient (body weight: 50Kg) are administered. Each of the drugs may 
be administered to the one and the same subject simultaneously or with time intervals of 12 hours or less. 

55 Best Mode for Carrying out the Invention 

[0096] The present invention is hereinafter described in more detail by means of the following Test Example. For- 
mulation Example, Reference Examples and Working Examples, which are mere examples of the present invention 
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and are not construed as limitative to the present invention. 

[0097] The following gene manipulation is carried out in accordance with methods described in textbook (Maniatis 
et al., Molecular Cloning, Cold Spring Harbor Laboratory, 1 989) or protocol attached to reagents. 

Examples 
Test Example 

(1) Cloning of human CCR5 chemokine receptor 

[0098] Cloning of CCR5 gene was earned out by a PCR method from human spleen cDNA. With using 0.5ng of 
spleen cDNA (Toyobo, QUICK-Clone cDNA) as template, PCR was performed in DNA Thermal Cycler 480 (Perkin- 
Elmer) (reaction conditions: 30 cycles of 95°C for 1 minute, 60°C for 1 minute, and 75°C for 5 minutes) by adding each 
25 pmol of primers of a primer set, 

SEQ ID NO.: 1 described in Test Example (1) of WO 99/32100 [length of sequence: 34; type of sequence: nucleic 
acid; strandedness: single; topology: straight; kind of sequence: other nucleic acid synthetic DNA, and 
SEQ ID NO.: 2 described in Test Example (1) of WO 99/32100 [length of sequence: 34; type of sequence: nucleic 
acid; strandedness: single; topology: straight; kind of sequence: other nucleic acid synthetic DNA which were 
designed referring to nucleotide sequence of CCR5 gene reported by Samson et al. (Biochemistry, 35(11), 
3362-3367 (1996)) and by using TaKaRa EX Taq (Takara Shuzo). The resultant PCR product was subjected to 
agarose gel electrophoresis to collect about 1 .Okb DNA fragment, which was subjected to Original TA Cloning Kit 
(Funakoshi) to carry out cloning of CCR5 gene. 

(2) Preparation of plasmid for expression of human CCR5 

[0099] The plasmid obtained in the above (1 ) was digested with restriction enzymes Xbal (Takara Shuzo) and BamHI 
(Takara Shuzo) and subjected to agarose gel electrophoresis to collect about 1 .Okb DNA fragment. 
[0100] The DNA fragment was mixed with plasmid pcDNA3.1 (Funakoshi) for expression in animal cells, said plasmid 
being digested with Xbal and BamHI, and they were ligated with DNA Ligation Kit Ver.2 rjakara Shuzo). The resulting 
plasmid was subjected to transformation of competent cell of E. coli JM109 (Takara Shuzo) to obtain plasmid pCKRS. 

(3) Introduction of plasmid for expression of human CCR5 into CHO-K1 cell and Expression of said plasmid in CHO-K1 
cell 

[0101] CHO-K1 cells were grown in 750ml of tissue culture flask (Becton Dickinson) using Ham's F1 2 medium (Nihon 
Pharmaceutical) containing 1 0% fetal calf serum (Life Tech Oriental) and took off with 0.5g/L trypsin-0.2g/L EDTA (Life 
Tech Oriental). The cells were washed with PBS (Life Tech Oriental), centrifuged (1 OOOrpm, 5 minutes), and suspended 
in PBS. With using Gene Puiser (Bio-Rad Laboratories), DNA was introduced into the cells underthe conditions shown 
below. That is, to the cuvette of 0.4cm gap were added 8 x 10* cells and 10jxg of plasmid pCKR5 for expression of 
human CCR5, and electroporation was carried out under 0.25kV of voltage and 960u.F of capacitance. The cells were 
transferred into Ham' s F1 2 medium containing 1 0% fetal calf serum, and cultivated for 24 hours. The cells were again 
took off and centrifuged, and suspended in Ham' s F12 medium containing 10% fetal calf serum and 500u.g/ml of 
geneticin (Life Tech Oriental). The suspension was diluted to give 1 04 cells/ml of the suspension, which was inoculated 
on 96 well plate (Becton Dickinson) to give geneticin resistant cells. 

[01 02] The resulting geneticin resistant cells were cultivated in 96 well plate (Becton Dickinson), and cells expressing 
CCR5 were selected from the geneticin resistant cells. That is, in assay buffer (Ham* s F12 medium containing 0.5% 
BSA and 20mM HEPES (Wako Pure Chemical, pH7.2)) to which was added 200pM of [ 125 I]-RANTES (Amersham) as 
a ligand, a binding reaction was carried out at room temperature for 40 minutes, and the buffer was washed with cooled 
PBS. To the buffer was added 50u.l/well of IM NaOH, and the mixture was stirred. Radioactivity was determined with 
a -^counter to select CCR5/CHO cells which specifically bind to the ligand. 

(4) Evaluation of Test Compounds based on CCR5 antagonistic activity 

[0103] The CCR5/CHO cells were inoculated on 96 well microplate (5 x 1 0 4 cells/well) and cultivated for 24 hours. 
The medium was removed by means of suction , and to each well was added an assay buffer containing Test Compound 
(1 u.M) and then 1 0OpM of p25|]-RANTES (Amersham) as a ligand. A binding assay was carried out at room temperature 
for 40 minutes, and an assay buffer was removed by means of suction. Each well was washed twice with cooled PBS, 
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and 200uJ of Microscint-20 (Packard Instrument, Inc.) was added to each well. Radio-activity was determined with 
Top-Count Micro Scintillation Counter (Packard Instrument, Inc.). 

[01 04] According to the method described above, inhibitory rate of Test Compound to CCR5 binding was measured. 
The results are shown in Table 1 . 



Table 1 



Comoound Number 


Inhibitory Rate (%) 


1 


93 


2 


96 


14 


96 


16 


96 


17 


99 


19 


100 


20 


94 


23 


97 


26 


100 


27 


100 


33 


98 


35 


100 


39 


98 


43 


100 


45 


100 


49 


100 


50 


100 


58 


99 


68 


95 


69 


100 


71 


100 


77 


97 


79 


100 


84 


97 


85 


100 


98 


100 


101 


100 


102 


100 


104 


98 


112 


100 



(5) Inhibitory effect on HIV-1 infection to MAGI-CCR5 cell 

[0105] The plasmid where p-galactosidase gene was ligated downstream of HIV-1 LTR was Introduced into CD4 
positive HeLa cell, to which human CCR5 was further introduced to obtain transformant MAGI-CCR5. 
[0106] By using said transformant MAGI-CCR5, a degree of HIV-1 infection was calculated using p-galactosidase 
activity (blue color due to decomposition of 5-bromo-4-chloro-3-indolyl-p-D-galactopyranoside) as an index. Specifi- 
cally, MAGI-CCR5 ceils were suspended in DM EM medium containing 10% serum to prepare 5 x 10 4 cells/ml sus- 
pension. To each well of 96 well plate was inoculated 200u.l of the suspension, and the cells were cultivated at 37° C 
overnight. The medium was removed by means of suction, and to the residue was added 1 00u.l of the above medium 
containing 1 .6u.M of Test Compound and 1 00u.l of the above medium containing 300PFU of HIV-1 BA-L cells. The cells 
were cultivated at 37°C for 2 days. The medium was removed by means of suction. To the residue was added 20GuJ 
of a cell fixative (PBS containing 1% formaldehyde and 0.2% glutaraldehyde), and the mixture was allowed to stand 
at room temperature for 5 minutes and washed twice with PBS. To the mixture was added 100uJ of staining solution 
(PBS containing 4u.M potassium ferrocyanide, 4u.M potassium ferricyanade, 2uM MgCI 2 and 0.4mg/ml X-gal), and the 
mixture was allowed to stand at 37°C for 50 minutes and washed twice with PBS. The number of blue cells was counted 
by a microscope and defined as the number of cells infected with HIV-1 . According to- this method, inhibition rate on 
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HIV-1 infection was determined. The results are shown in Table 2. 



Table 2 



Compound Number 


Inhibitation Rate (%) 


1 


85 


14 


91 


16 


94 


17 


94 



[0107] The pharmaceutical composition for antagonizing CCR5 (e.g., a medicament for the treatment or prevention 
of infectious disease of HIV, a medicament for the treatment or prevention of AIDS, etc.) comprising the compound of 
the formula (I) or a salt thereof of the present invention, as an active ingredient, can be prepared, for example, by the 
following prescriptions: 

15 

Formulation Example 



1 . Capsule 



20 [0108] 

(1 ) Compound obtained in Working Example 1 40mg 

(2) lactose 70mg 

(3) fine crystalline cellulose 9mg 
25 (4) magnesium stearate 1mg 

1 capsule 120mg 

(1 ), (2), (3) and 1/2 of (4) are mixed and then granulated. To the granules is added the remainder of (4), and the whole 
is filled into a gelatin capsule. 

30 

2. Tablet 



[0109] 



(1) Compound obtained in Working Example 1 40mg 

(2) lactose 58mg 

(3) com starch 18mg 

(4) fine crystalline cellulose 3.5mg 

(5) magnesium stearate 0.5mg 

1 capsule 120mg 



(1), (2), (3), 2/3 of (4) and 1/2 of (5) are mixed and then granulated. To the granules are added the remainders of (4) 
and (5), followed by subjecting the mixture to compression molding. 

Reference Example 1 

[0110] In DMF (1 4m!) was dissolved 1 - formyl-7-(4-morpholinophenyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxylic 
acid (0.1 8g). To the solution was added, under ice-cooling, thionyl chloride (0.1 ml), and the mixture was stirred at room 
temperature for 30 minutes. Under reduced pressure, the solvent was evaporated, and the residue was suspended in 
THF (50ml). The suspension was added dropwise to a solution of 4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminome- 
thyl]aniline (0.13g) and triethylamine (0.33ml) in THF (5ml), under ice-cooling, and the mixture was stirred under ni- 
trogen atmosphere at room temperature for 2 hours. Under reduced pressure, the solvent was evaporated. To the 
residue was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with water 
and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give crude crys- 
tals, which were recrystallized from ethanol/hexane to give 1 -formyl-N-[4-[[N-methyi-N-(tetrahydro-2H-pyran-4-yl)ami- 
no]me%l]phenyO-7-(4-moroholinophenyl)-2,3-dihydro-1H-1-benzazepine-4-carboxamide (0.1 6g) as colorless crys- 
tals. 
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mp 234 - 243°C. 

1 H-NMR (5 ppm, CDCI3) 1 .70 - 1 .75 (4H, m), 2.21 (3H, s), 2.60 - 2.67 (1H, m), 3.03 (2H, t, J = 5.4 Hz), 3.21 - 3.26 (4H, 
m), 3.37 (2H, dt, J = 2.8, 112 Hz), 3.58 (2H, s), 3.87 - 3.95 (6H, m), 4.02 - 4.07 (2H, m), 7.00 (2H, d, J = 8.8 Hz), 7.19 
(1 H, d, J = 8.6 Hz), 7.32 (2H, d, J = 8.4 Hz), 7.47 - 7.59 (7H, m), 7.69 (1 H, d, J = 2.2 Hz), 8.55 (1 H, s). IR (KBr) v: 2953, 
5 2845, 1667 cm-'. 

Anal. Calcd. for C^H^tvUCV C, 72.39; H, 6.94; N, 9.65. Found C, 72.03; H, 6.65; N, 9.49. 

Reference Example 2 

io [0111] In DMF (5ml) was dissolved 7-(4-ethoxyphenyO-1-formyl-2,3-dlhydro-1H-1-benzazeplne^Kjarboxylic acid 
(0.2g). To the solution was added, under ice-cooling, thionyl chloride (0.11ml), and the mixture was stirred at room 
temperature for 30 minutes. Under reduced pressure, the solvent was evaporated, and the residue was suspended in 
THF (15ml). The suspension was added dropwise to a solution of 4-[N-methyl-N-(tetrahydro-2Hi3yran-4-yl)aminome- 
thyl]aniline (0.1 5g) and triethylamine (0.41ml) in THF (5mi), under ice-cooling, and the mixture was stirred under ni- 
ls trogen atmosphere at room temperature overnight. Under reduced pressure, the solvent was evaporated. To the residue 
was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with water and 
saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give crude crystals, 
which were recrystallized from ethyl acetate/hexane to give 7-(4-ethoxyphenyl)-1-formyl-N-[4-[[N-methyl-N-(tetrahy- 
dro-2H-pyran-4-yl)amino]methyl]phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxamide (0.25g) as colorless crystals. 
20 mp211-215°C. 

1 H-NMR (8 ppm, CDCI3) 1.45 (3H, t, J = 6.9 Hz), 1.59 - 1.75 (4H, m), 2.21 (3H, s), 2.60 - 2.68 (1H, m), 3.04 (2H, t, J 
= 5.5 Hz), 3.37 (2H, dt, J = 2.8, 11 .3 Hz), 3.58 (2H, s), 3.93 (2H, t, J = 5.5 Hz), 4.01 - 4.18 (4H, m), 6.99 (2H, d, J = 8.8 
Hz), 7.19 (1H, d, J = 8.6 Hz), 7.32 (2H, d, J = 8.4 Hz), 7.46 - 7.58 (6H, m), 7.68 (1H, d, J = 2.0 Hz), 8.55 (1H, s). 
IR(KBr)v: 2940, 1667 crrr 1 . 
25 Anal. Calcd. for 033^7^04*0.2^0: C, 72.96; H, 6.94; N, 7.73. Found C, 72.89; H, 6.91 ; N, 7.59. 

Reference Example 3 

[0112] In DMF (5ml) was dissolved 7-(3-diethoxyphenyO-1-formyl-2,3-dihydro-1H-1-benzazepine-4-carboxylic acid 
30 (0.25g). To the solution was added, under ice-cooling, thionyl chloride (0.12ml), and the mixture was stirred at room 
temperature for 30 minutes. Under reduced pressure, the solvent was evaporated, and the residue was suspended in 
THF (25ml). The solution was added dropwise to a solution of 4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl] 
aniline (0.1 6g) and triethylamine (0.46ml) in THF (4ml), under ice-cooling, and the mixture was stirred under nitrogen 
atmosphere at room temperature for 5 hours. Under reduced pressure, the solvent was evaporated. To the residue 
35 was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with water and 
saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give crude crystals, 
which were recrystallized from ethyl acetate/diethyl ether to give 7-(3 ,4-diethoxypheny l)-1 -f ormyl-N-t4-[[N-methyl-N-(tet- 
rahydro-2H-pyran-4-yI)amino]methyl]phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxamide (0.26g) as yellow crys- 
tals. 

40 mp145-148°C. 

1 H-NMR (8 ppm, CDCI3) 1 .49 (3H, t, J = 7.0 Hz), 1 .50 (3H, t, J = 7.0 Hz), 1 .62 - 1 .75 (4H, m), 2.21 (3H, s), 2.61 - 2.70 
(1 H, m), 3.04 (2H, t, J = 5.4 Hz), 3.38 (2H, dt, J = 3.0, 11 .2 Hz), 3.58 (2H, s), 3.93 (2H, t, J = 5.4 Hz), 3.95-4.1 0 (2H, 
m), 4.10 - 4.24 (4H, m), 6.97 (1 H, d, J = 8.8 Hz), 7.11 - 7.21 (3H, m), 7.33 (2H, d, J = 8.4 Hz), 7.49 - 7.59 (4H, m), 7.68 
(1H, d, J = 2.0 Hz), 8.55 (1H, s). 
45 | R (KBr) v: 2980, 2944, 1 667 crrr 1 . 

Anal. Calcd. for C3 5 H 41 N 3 O 5 -0.2H 2 O: C, 71 .58; H, 7.10; N, 7.15. Found C, 71 .40; H, 7.00; N, 7.22. 

Reference Example 4 

so [0113] In DMF (10ml) was dissolved 1- methanesulfonyl-7-(4-morpholinophenyl)-2 l 3-dihydro-1H-1-benzazepine- 
4-carboxylic acid (0.3g). To the solution was added, under ice-cooling, thionyl chloride (0.15ml), and the mixture was 
stirred at room temperature for 30 minutes. Under reduced pressure, the solvent was evaporated, and the residue was 
suspended in THF (50ml). The suspension was added dropwise to a solution of 4-[N-methyl-N-(tetrahydro-2H-pyran- 
4-yl)aminomethyl]aniline (0.1 9g) and triethylamine (0.5ml) in THF (5ml), under ice-cooling, and the mixture was stirred 

55 under nitrogen atmosphere at room temperature overnight. Under reduced pressure, the solvent was evaporated. To 
the residue was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with 
water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give crude 
crystals, which were recrystallized from ethyl acetate/ethanol to give 1 -methanesulfonyl-N-[4-{IN-methyl-N-(tetrahydro- 
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2H-pyran-4-yl)amino]methyl]phenyl]-7-(4-mor^^^ (0.26g) 
as pale crystals, 
mp 239-243°C. 

1 H-NMR (6 ppm, CDCI 3 ) 1 70 - 1 .77 (4H, m), 2.22 (3H, s), 2.60 - 2.70 (1H, m), 2.89 (3H, s), 3.13 (2H, Mike), 3.21 - 
3.26 (4H, m), 3.37 (2H, eft, J = 2.6, 11 .5 Hz), 3.59 (2H, s), 3.87 - 3.91 (6H, m),4.02 - 4.11 (2H, m), 7.00 (2H, d, J = 8.8 
Hz), 7.34 (2H, d, J = 8.8 Hz), 7.50 - 7.66 (9H, m). 
IR (KBr) v: 2951 , 2B47, 1661, 1 609, 1 520 cm" 1 . 

Anal. Calcd. for ^sH^OsS-O.SHgO: C, 66.08; H, 6.75; N, 8.81. Found C, 66.06; H, 6.50; N, 8.55. 
Reference Examples 5 

[0114] In DMF (12ml) was suspended 7-(4-exthophenyl)-1-methanesulfonyl-2,3-dihydro-1H-1-benzazepine-4-car- 
boxylic acid (0.1 3g). To the suspension was added, under ice-cooling, thlonyl chloride (0.04ml) and DMF (catalytic 
amount), and the mixture was stirred at room temperature for 2 hours. Under reduced pressure, the solvent was evap- 
orated, and the residue was dissolved in THF (15ml). The solution was added dropwise to a solution of 4-[N-me- 
thyl-N-(tetrahydro-2H-pyran-4-y0aminomethyl]aniIine (0.08g) and triethylamine (0.14ml) in THF (5ml), under ice-cool- 
ing, and the mixture was stirred under nitrogen atmosphere at room temperature overnight. Under reduced pressure, 
the solvent was evaporated. To the residue was added water, and the mixture was extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent 
was evaporated to give crude crystals, which were recrystallized from ethyl acetate/hexane to give 7-(4-ethoxyphenyl)- 

1-methanesulfonyl-N-[4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl]-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxamide (0.1 6g) as colorless crystals. 
mp184- 186°C. 

1 H-NMR (8 ppm, CDCI 3 ) 1 .45 (3H, t, J = 7.0 Hz), 1 .64 - 1 .75 (4H, m), 2.21 (3H, s), 2.61 - 2.72 (1H, m), 2.88 (3H, s), 
3.13 (2H, t, J = 5.3 Hz), 3.37 (2H, eft, J = 2.6, 11 .2 Hz), 3.59 (2H, s), 3.91 (2H, t, J = 5.3 Hz), 4.01 - 4.07 (2H, m), 4.09 
(2H, q, J = /.0 Hz), 6.98 (2H, d, J = B.B HZ), 7.33 (2H, d, J = 8.8 Hz), 7.48 - 7.68 (9H, m). 
IR (KBr) v: 2946, 2843, 1661, 1609, 1518, 1495 cnvV 

Anal. Calcd. for CaaH^NaOgS: C, 67.21 ; H, 6.67; N, 7.13. Found C, 67.25; H, 6.33; N, 7.05. 
Reference Example 6 

[0115] In DMF (8ml) was dissolved 1-methoxycarbonyl-7-(4-morpholinophenyl)-2,3-dihydro-1H-1-benzazepine- 
4-carboxylic acid (0.1 5g). To the solution was added, under ice-cooling, thionyl chloride (0.07ml), and the mixture was 
stirred at room temperature for 30 minutes. Under reduced pressure, the solvent was evaporated, and the residue was 
suspended in THF (25ml). The suspension was added dropwise to a solution of 4-[N-methyl-N-(tetrahydro-2H-pyran- 
4-yl)aminomethyl]aniline (0.1 2g) and triethylamine (0.26ml) in THF (5ml), under ice-cooling, and the mixture was stirred 
under nitrogen atmosphere at room temperature for 4 hours. Under reduced pressure, the solvent was evaporated. 
To the residue was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with 
water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated. The residue 
was purified with silica gel column chromatography (elution solvent: methanol/triethylamine/ethyl acetate) to give crude 
crystals, which were recrystallized from ethyl acetate/hexane to give 1-methoxycarbonyl-N-[4-t[N-methyl-N-(tetrahy- 
dro-2H-pyran-4-yl)amino]methy^ 
(0. 1 4g) as colorless crystals, 
mp 193- 197°C. 

1 H-NMR (6 ppm, CDCI 3 ) 1 .57 - 1.80 (4H, m), 2.21 (3H, s), 2.65 (1H, br), 3.03 (2H, br), 3.20 - 3.23 (4H, m), 3.37 (2H, 
dt, J = 3.0, 9.9 Hz), 3.58 (2H, s), 3.78 (3H, s), 3.78 (2H, br), 3.87 - 3.92 (4H, m), 4.01 - 4.14 (2H, m), 6.99 (2H, d, J = 
9.2 Hz), 7.30 -7.60(1 OH, m). 
IR (KBr) v: 2957, 2855, 1701 cnr*. 

Anal. Calcd. for CasH^Os-O^HgO: C, 70.38; H, 6.96; N, 9.12. Found C, 70.35; H, 6.81 ; N, 9.09. 
Reference Example 7 

[0116] In a mixture of water: ethanol : toluene (1:1:10, v/v, 18.0m!) were dissolved 3,4-diethylphenyl borate 
(264mg) and 7-bromo-1 -methyl-N-[4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yr)amino]methyl]phenyl]-2,3-dihydro-1H- 
1-benzazepine-4-carboxamide(406mg), and to the solution was added potassium carbonate (162mg). The mixture 
was stirred under argon atmosphere at room temperature for 30 minutes, and to the mixture was added tetrakistriphe- 
nylphosphinepalladium (39mg). The mixture was refluxed under argon atmosphere for 13 hours, diluted with ethyl 
acetate and washed with water and saturated brine, and the organic layerwas dried with anhydrous magnesium sulfate. . 
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The solvent was evaporated under reduced pressure, and the residue was purified with silica gel column chromatog- 
raphy (45g, ethyl acetate: ethanol = 20: 1) and recrystaliized from ethanol to give 7-(3,4-diethylphenyl)-1-me- 
thy1-N-{4-nN-methyl-N-(tet^ 
ide (2S3mg, 55%) as yellow crystals. 
5 mp127-129°C. 

1 H-NMR (200 MHz, CDCI3) 8 1 .47 (3H, t, J = 7.0 Hz), 1 .48 (3H, t, J = 7.0 Hz), 1 .69 - 1 .76 (4H, m), 2.21 (3H, s), 2.53 

- 2.74 (1H, m), 2.96 (2H, t, J = 4.5 Hz), 3.09 (3H, s), 3.31 - 3.43 (4H, m), 3.57 (2H, s), 4.01 - 4.07 (2H, m), 4.13 (2H, 
q, J = 7.0 Hz), 4.17 (2H, q, J = 7.0 Hz), 6.87 (1H, d, J = 8.6 Hz), 6.93 (1H, d, J = 9.0 Hz), 7.07 (1H, dd, J = 6.9, 2.1 
Hz), 7.09 (1H, s), 7.30 (2H, d, J = 8.6 Hz), 7.41 - 7.42 (2H, m), 7.48 (1 H, dd, J = 9.1 , 2.3 Hz), 7.54 (2H, d, J = 8.6 Hz) p 

10 7.59 (1H,s). 

IR (KBr) 1653, 1599, 1514, 1503, 1478, 1406, 1312, 1246, 1188, 1140, 1044 cm* 1 . 

Anal. Calcd. for C^H^O^ C, 73.78; H, 7.61; N, 7.38. Found C, 73.49; H, 7.54; N, 7.15. 

Reference Example 8 

15 

[0117] I n a mixture of THF and ethanol (1 : 1 , v/v, 30.0ml) was dissolved ethyl 1 -[(4-methylphenyl)sulfonyi]-7-[4-(4-mor- 
phoiino)phenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (454mg). To the solution was added 1 N sodium hydrox- 
ide solution (3.0ml), and the mixture was stirred at room temperature for 62 hours. To the mixture was added 1N 
hydrochloric acid to make the solution weak acidic, and the mixture was extracted with ethyl acetate. The organic layer 

20 was dried with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure to give 1 -[(4-meth- 
ylphenyl)sulfonyl]-7-[4-(4-morpholino)phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxylic acid as white crystals. The 
obtained 1 -[(4-methyiphenyl)sulfonyl]-7-[4-(4-morpholino)phenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carboxyiic acid 
was suspended in DM F(1 5.0ml). To the suspension was added thionyl chloride (0.15ml), and the mixture was stirred 
at room temperature for 1 hour. Under reduced pressure, the solvent was evaporated, and the residue was dissolved 

25 in dichloromethane (1 0.0ml). On the other hand, to 4-[I(N-methyl-N-tetrahydro-2H-pyran-4-yI)amino]methyl]aniline di- 
hydrochloride (296mg) was added dichloromethane (15.0ml), and then was added triethylamine (0.88ml). To the ob- 
tained mixture was added dropwise at 0°C the previously prepared acid chloride solution, and the mixture was stirred 
at room temperature for 3 hours. To the mixture was added water, and the separated organic layer was dried with 
anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was recrystaliized 

so from ethanol to give 1-[(4-methylphenyl)sulfonyl]-N-[4-[tN-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl3- 
7-[4.(4-morpholino)phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxamide (359mg, 60%) as white crystals, 
mp 258 - 262°C. 

1 H-NMR (200 MHz, CDCI3) 5 1 .70 - 1 .77 (4H, m), 2.21 (3H, s), 2.35 (3H, s), 2.53 - 2.74 (1 H, m), 2.98 (2H, t, J = 5.5 
Hz), 3.23 (4H, t, J = 4.9 Hz), 3.38 (2H, td, J = 10.4, 3.2 Hz), 3.58 (2H, s), 3.89 (4H, t, J = 4.8 Hz), 3.99 (2H, t, J = 5.4 
35 Hz), 4.01 - 4.09 (2H, m), 6.99 (2H, d, J = 8.8 Hz), 6.97 - 7.06 (2H, m), 7.19 (2H, d, J = 7.6 Hz), 7.29 - 7.34 (2H, m), 
7.45 (2H, d, J = 8.6 Hz), 7.53 (2H, d, J = 8.6 Hz), 7.50 - 7.65 (5H, m). 

IR (KBr) 1663, 1609, 1605, 1518, 1495, 1345, 1308, 1233, 1159, 1121, 1090, 928, 816,733, 671 cnr 1 . 

Anal. Calcd. for C^H^N^S (0.1 H 2 0 additive): C, 69.49; H, 6.57; N, 7.91 . Found C, 69.27; H, 6.63; N, 7.92. 

<o Reference Example 9 

[0118] In DMF (15.0ml) was suspended 1-acetyl-7-[4-(4-morphoiino)phenyl]-2,3-dihydro-1H-1-benzazepine-4-car- 
boxylic acid (365mg). To the suspension was added thionyl chloride (0.17ml), and the mixture was stirred at room 
temperature for 1 hour. Under reduced pressure, the solvent was evaporated, and the residue was dissolved in dichlo- 

« romethane (1 0.0ml). On the other hand, to 4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]aniline dihydrochlo- 
ride (327mg) was added dichloromethane (1 5.0ml), and then was added triethylamine (0.97ml). To the obtained mixture: 
was added dropwise the previously prepared acid chloride suspension at 0°C, and the mixture was stirred at room 
temperature for 3 hours. To the mixture was added water, and the separated organic layer was dried with anhydrous 
magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified with silica gel 

so column chromatography (50g, ethyl acetate: ethanol = 9:1) and washed with hexane/ethyl acetate to give 
1-acetyl-N-[4-[[N-methyl-N-(tetrahydro 

1H-1-benzazepine-4-carboxamide (116mg, 21%) as pale yellow crystals. 
mp141 -145°C. 

1 H-NMR (200 MHz, CDCI3) 6 1 .65 - 1 .87 (4H, m), 2.09 (3H, s), 2.23 (3H, s), 2.61 - 2.78 (1H, m), 2.81 - 3.05 (3H, m), 
55 3.24 (4H, t, J = 4.7 Hz), 3.37 (2H, td, J = 11 .4, 2.7 Hz), 3.60 (2H, s), 3.90 (4H, t, J = 4.8 Hz), 4.02 - 4.07 (2H, m), 4.75 

- 4.91 (1 H, m), 7.23 - 7.27 (1 H, m), 7.34 (2H, d, J = 8.4 Hz), 7.52 - 7.69 (8H, m). 
IR (KBr) 1657, 1609, 1514, 1497, 1451, 1395, 1314, 1258, 1235 cm* 1 . 

Anal. Calcd. for C^gH^N^ (1 .2H z O additive): C, 70.15; H, 7.26; N, 9.09. Found C, 69.91 ; H, 7.05; N, 9.03. 
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Reference Example 10 

[0119] In water : ethanol : toluene (1:1:10, v/v, 1 8.0ml) were dissolved (4-diethylamino)phenyl borate (234mg) and 
7-bromo-1 -methyl-N-[4^[N™ethyl-N-(teta H-1 -ben- 

zazepine-4-carboxamide (391 mg). To the solution was added potassium carbonate (268mg), and the mixture was 
stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakistriphenylphos- 
phinepalladium (37mg), and the mixture was heated to reflux under argon atmosphere for 1 0 hours. The mixture was 
diluted with ethyl acetate, and washed with water and saturated brine, and the organic layer was dried with anhydrous 
magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified with silica gel 
column chromatography (45g, ethyl acetate :ethanol=20:1 ) and recrystallized from ethanol to give7-(4-diethylaminophe- 
nyl)-1 -methyl-N-[4-[[N-methy!-^ 
4-carboxamide (1 45mg, 33%) as yellow crystals. 
mp178- 180°C. 

1 H NMR (200 MHz, CDCI 3 ) 5 1 .1 9 (6H, t, J = 7.0 Hz), 1 .64 - 1 .76 (4H, m), 2.21 (3H, s), 2.54 - 2.72 (1 H, m), 2.95 (2H, 

t, J = 4.5 Hz), 3.07 (3H, s), 3.31 - 3.44 (4H, m) , 3.39 (4H, q, J = 7.1 Hz), 3.57 (2H, s), 4.01 - 4.07 (2H, m), 6.74 (2H, 

d, J = 9.0 Hz), 6.86 (1 H, d, J = 8.6 Hz), 7.30 (2H, d, J = 8.4 Hz), 7.41 - 7.59 (8H, m). 

IR (KBr)2948, 1644, 1597, 1514, 1497, 1406, 1312, 1283, 1246, 1188, 1071, 810, 733 cm' 1 . 

Anal. Calcd. for 03^4^02 (0.1H 2 O additive): C, 75.80; H, 8.03; N, 10.10. Found C, 75.51; H, 7.95; N, 10.10. 

Reference Example 11 

[0120] In water : ethanol : toluene (1 : 1 : 10, v/v, 1 8.0ml) were dissolved 4-propokyphenyl borate (203mg) and 7-bro- 
mo-1 -methyl-N-{4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl]-2,3-dihydro-1 H-1 -benzazepine- 
4-carboxamide(455mg). To the solution was added potassium carbonate (312mg), and the mixture was stirred under 
argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakistriphenylphosphinepalladium 
(43mg), and the mixture was heated to reflux under argon atmosphere for 1 0 hours. The mixture was diluted with ethyl 
acetate, and washed with water and saturated brine, and the organic layer was dried with anhydrous magnesium 
sulfate. The solvent was evaporated under reduced pressure, and the residue was purified with silica gel column 
chromatography (30g, ethyl acetate : ethanol : triethyleamine = 1 00 : 5 : 1) and recrystallized from ethanol/hexane to 
give 1-methyl-N-[4-[[ N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl]-7(4-propoxyphenyl)-2,3-dihydro- 
1 H-1 -benzazepine-4-carboxamide (349mg, 69%) as yellow crystals. 
mp149-151°C. 

1H NMR (200 MHz, CDCI 3 ) 5 1 .05 (3H, t, J = 7.4 Hz), 1 .63 - 1 .76 (4H, m), 1 .83 (2H, sextet, J = 7.2 Hz), 2.20 (3H s) 
2.53 - 2.73 (1H, m), 2.95 (2H, t, J = 4.5 Hz), 3.07 (3H, s), 3.31 - 3.43 (4H, m), 3.56 (2H, s), 3.96 (2H, t, J = 6.6 Hz)' 
4.01 - 4.07 (2H, m), 6.87 (1H, d, J = 8.4 Hz), 6.95 (2H, d, J = 8.8 Hz), 7.29 (2H, d, J = 8.6 Hz), 7.39 (1H, s), 7.43 (1h| 
dd, J = 8.6, 2.2 Hz), 7.47 (2H, d, J = 8.6 Hz), 1 H (d) was concealed under 7.49, 7.54 (2H, d, J = 8.6 Hz), 7.62 (1 H s)' 
I R(KBr) 2946, 1651, 1607, 1514, 1505, 1312, 1242, 1182, 814 cm- 1 . 

Anal. Calcd. for C^H^C^ (0.1 H 2 0 additive): C, 75.41; H, 7.67; N, 7.76. Found C, 75.30; H, 7.75; N, 7.82. 
Reference Example 12 

[0121] In DMF (10.0ml) was suspended 1-formyl-7-(4-propoxyphenyl)-2,3-dihydro-1H-1-benzazepine-4-carboxylic 
acid (433mg). To the suspension was added thionyl chloride (0.22mi), and the mixture was stirred at room temperature 
for 30 minutes. Under reduced pressure, the solvent was evaporated, and to the mixture was added THF (1 5.0ml). On 
the other hand, to 4-CTN-methyl-N-' tetrahydro-2H-pyran-4-yl)amino]methyl]aniline dihydrochloride (434mg) was added 
THF (10.0ml) and then added triethylamine (1.29ml). The previously prepared acid chloride suspension was added 
dropwise at 0°C. The mixture was stirred at room temperature for 4 hours. To the mixture was added water, and the 
mixture was washed with water and saturated brine, and the organic layer was dried with anhydrous magnesium sulfate. 
The solvent was evaporated under reduced pressure, and the residue was recrystallized from ethanol to give 
1 -formyl-N-[4-UN-methyl-N-^ 

1-benzazepine-4-carboxamide (554mg, 81%) as white crystals, 
mp 207 - 209°C. 

1 H NMR (200 MHz, CDCI 3 ) 5 1 .06 (3H, t, J = 7.4 Hz), 1 .63 - 1 .77 (4H, m), 1 .85 (2H, sextet, J = 7.0 Hz), 2 21 (3H s) 
2.57 - 2.72 (1 H, m), 3.04 (2H, t, J = 4.8 Hz), 3.37 (2H, td, J = 11 .4, 3.1 Hz), 3.57 (2H, s), 3.90 - 4.08 (6H, m), 7.00 (2H, 
d, J = 9.0 Hz), 7.20 (1H, d, J = 8.2 Hz), 7.32 (2H, d, J = 8.4 Hz), 7.47 - 7.54 (6H, m), 7.57 (1H, dd, J = 8.0, 2.2 Hz), 
7.68 (1 H, d, J = 2.0 Hz), 8.56 (1 H, s). 
IR (KBr) 1669, 1609, 1522, 1497, 1360, 1314, 1252 cm-1. 

Anal. Calcd. for C^H^CV C, 73.75; H, 7.10; N, 7.59. Found C, 73.48; H, 7.11; N, 7.50. 
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Reference Example 13 

[0122J in THF (10.0mi) and catalytic amount of DMF was suspended 1-methylsulfonyl-7-(4-propoxyphenyl)-2,3-di- 
hydro-1H-1-benzazepine-4-carboxylic acid (236mg). To the suspension was added oxalyl chloride (0.13ml), and the 

5 mixture was stirred at room temperature for 1 hour. Under reduced pressure, the solvent was evaporated. To the residue 
was added THF (10.0ml). On the other hand, to 4-{[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]aniline dihy- 
drochloride (207mg) was added THF (10.0ml), and then was added triethylamine (0.61 ml). To the obtained mixture 
was added dropwise at 0°C the previously prepared acid chloride suspension, and the mixture was stirred at room 
temperature for 3.5 hours. To the mixture was added ethyl acetate, and the mixture was washed with water, 1 N sodium 

10 hydroxide solution, water and saturated brine. The organic layer was dried with anhydrous magnesium sulfate. The 
solvent was evaporated under reduced pressure, and the residue was purified with silica gel column chromatography 
(10g, ethyl acetate: ethanol : triethylamine = 100 : 10 : 1) and recrystailized from ethanol to give 1 -methylsulf o- 
nyl4sK4^N-methyl-N-(tetrahydro-2H 
zazepine-4-carboxamide(205mg, 58%) as white crystals. 

15 mp199 - 202°C. 

*H NMR (200 MHz, CDCI3) 5 1 .06 (3H, t, J = 7.4 Hz), 1 .63 - 1 .79 (4H, m), 1 .85 (2H, sextet, J = 7.0 Hz), 2.21 (3H, s), 
2.54 - 2.74 (1 H, m), 2.98 (3H, s), 3.14 (2H, t, J = 5.2 Hz), 3.38 (2H, td, J = 11.3, 3.2 Hz), 3.58 (2H, s), 3.89 - 4.07 (6H, 
m), 6.96 - 7.03 (2H t m), 7.33 (2H, d, J = 8.4 Hz), 7.47 - 7.67 (9H, m). 
IR (KBr) 1653, 1609, 1518, 1493, 1341, 1314, 1248, 1154cm-- 1 . 
20 Anal. Calcd. for C^H^^OgS: C, 67.64; H, 6.84; N, 6.96. Found C, 67.37; H, 6.77; N, 6.89. 

Reference Example 1 4 

[0123] In THF (10.0ml) and catalytic amount of DMF was suspended 7-(4-ethoxy-3-fluorophenyl)-1-methylsulfonyl- 
25 2,3-dihydro-1H-1-benzazepine-4-carboxylic acid (182mg). To the suspension was added oxalyl chloride(0.12ml), and 
the mixture was stirred at room temperature for I hour. Under reduced pressure, the solvent was evaporated, and to 
the residue was added THF (10.0ml). On the other hand, to 4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl] 
aniline dihydrochioride (1 58mg) was added THF (1 0.0ml), and then was added triethylamine (0.47ml). To the obtained 
mixture was added dropwise at 0°C the previously prepared acid chloride suspension, and the mixture was stirred at 
30 room temperature for 3 hours. To the mixture was added ethyl acetate, and the mixture was washed with water, N 
sodium hydroxide solution, water and saturated brine. The organic layer was dried with anhydrous magnesium sulfate. 
The solvent was evaporated under reduced pressure, and the residue was purified with silica gel column chromatog- 
raphy (15g, ethyl acetate -> ethyl acetate : ethanol : triethylamine = 100 : 10 : 1), and recrystailized from ethanol to 
give 7-(4-ethoxy-3-fluorophenyl)-1-methylsulto^ 
35 nyl]-2,3-dihydro-1 H-1 -benzazepine-4-carboxamide (1 40mg, 51 %) as white crystals. 
mp199-202°C. 

1 H NMR (200 MHz, CDCI 3 ) S 1.49 (3H, t, J = 7.0 Hz), 1 .64 - 1.77 (4H, m), 2.21 (3H, s), 2.57 - 2.70 (1H, m), 2.89 (3H, 
s), 3.14 (2H, t, J = 5.4 Hz), 3.38 (2H, td, J = 11 .3, 2.9 Hz), 3.57 (2H, s, 3.91 (2H, t, J = 5.7 Hz), 4.02 - 4.07 (2H, m) , 
4.17 (2H, q, J = 6.9 Hz), 7.04 (1H, t, J = 8.8 Hz), 7.28 - 7.35 (3H, m) , 7.48 - 7.61 (7H, m), 7.65 (1H, d, J = B.4 Hz). 
40 |R (KBr) 1661, 1522, 1497, 1343, 1310, 1269, 1238, 1154, 1138 cnr 1 

Anal. Calcd. for 0^3^3058 (0.3H 2 O additive)] C, 64.64; H, 6.35; N, 6.85. Found C, 64.46; H, 6.41; N, 6.80. 

Reference Example 1 5 

45 [0124] In DMF (5.5m!) was dissolved 7-(4-ethoxy-3-fluorophenyl)-1-formyl-2,3-dihydro-1 H-1-benzazepine-4-carbox- 
ylic acid (398mg). To the solution was added thionyl chloride (0.20ml), and the mixture was stirred at room temperature 
for 30 minutes. Under reduced pressure, the solvent was evaporated, and to the residue was added THF (1 0.0ml). On 
the other hand, to 4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]aniline dihydrochioride (394mg) was added 
THF (10.0ml), and then was added triethylamine (1 .17 ml). To the obtained mixture was added dropwise at 0°C the 

so previously prepared acid chloride suspension, and the mixture was stirred at room temperature for 4 hours. To the 
mixture was added ethyl acetate, and the mixture was washed with water, 1N sodium hydroxide solution, water and 
saturated brine. The organic layer was dried with anhydrous magnesium sulfate. The solvent was evaporated under 
reduced pressure, and the residue was recrystailized from ethanol to give 7-(4-ethoxy-3-fluorophenyl)- 
1 -fomiyl-N-[4-[INHTiethyl-^ H-1 -benzazepine-4-car- 

55 boxamide (453mg; 73%) as white crystals. 
mp193- 196°C. 

1H NMR (200 MHz, CDCI 3 ) 5 1.49 (3H, t, J = 7,0 Hz), 1 .64 - 1 .75 (4H, m), 2.21 (3H, s), 2.58 - 2.74 (1 H, m), 3.04 (2H, 
t, J = 5.0 Hz), 3.37 (2H, td, J = 11 .3, 3.1 Hz), 3.58 (2H, s), 3.92 (2H, t, J = 5.3 Hz), 4.02 - 4.07 (2H, m), 4.17 (2H, q, J 
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= 7.1 Hz), 7.05 (1H, t, J = 8.6 Hz), 7.20 (1 H, d, J = 8.4 Hz), 7.29 - 7.37 (5H, m), 7.45 (1 H, s), 7.54 (2H, d, J = 8.4 Hz), 

7.56 (1 H, s), 7.66 (1 H, d, J = 2.0 Hz), 8.55 (1 H, s) . 

I R (KBr) 1 667, 1 51 4, 1 501 , 1 360, 1 31 4, 1 269, 1 238 cm' 1 . 

Anal. Calcd. for C33H36FN304 (0.1 H 2 0 additive): C, 70.85; H, 6.52; N, 7.51 . Found C, 70.55; H, 6.54; N, 7.45. 

5 

Reference Example 16 

[0125] A solution of methyl 5-bromo-N-tosylanthranylate (200g) in DMF (450ml) was added dropwise, under ice- 
cooling, to a suspension of 60% sodium hydride (25g) in DMF (50ml). Under nitrogen atmosphere, the mixture was 

10 stirred at room temperature for 2 hours, and to the mixture were added sodium iodide (78g) and ethyl 4-bromobutyrate 
(82ml). The mixture was stirred under nitrogen atmosphere at 85°C for 24 hours, and to the mixture was added po- 
tassium t-butoxide (70g) under ice-cooling. The mixture was stirred at 85°C for 1 .5 hours, and the solvent was evap- 
orated. To the residue was added ice-water, and the mixture was extracted with ethyl acetate. The organic layer was 
washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated 

is to give ethyl (methyl) 7-bromo-5-hydroxy-1-tosyl-2,3-dihydro-1H-1-benzazepine-4-carb oxylate (mixture) (153g) as 
white crystals. 

1H NMR (5 ppm, CDCI 3 ) 1 .31 (1.5H, t, J = 7.1 Hz), 2.29 (2H, t, J = 6.4 Hz), 2.40 (3H, s), 3.72 (1.5H, s), 4.08 (2H, t, J 
= 6.4 Hz), 4.17 (1H, q, J = 7.1 Hz), 7.17 (2H, d, J = 8.2 Hz), 7.38 (2H, d, J = 8.0 Hz), 7.41 - 7.46 (1H, m), 7.60 - 7.66 
(2H,m), 11.83 (0.5H.S), 11.91 (0.5H, s). 

20 

Reference Example 17 

[0126] To ethyl (methyl) 7-bromo-5-hydroxy-1 «tosyl-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (mixture) (32.4g) 
were added acetic acid (200ml) and concentrated sulfuric acid (120ml), and the mixture was stirred at 80°C for 2.5 
25 hours. The mixture was poured into ice-water, and the mixture was neutralized with sodium hydroxide solution and 
extracted with ethyi aceiaie. Tne organic iayer was washed wiih water and saturated brine and dried with anhydrous 
magnesium sulfate, and the solvent was evaporated. The residue was purified with silica gel column chromatography 
(hexane/ethyl acetate) to give 7-bromo-1,2,3,4-tetrahydro-1-benzazepin-5-one (8.55g) as pale yellow crystals. 
mp99-101°C. 

30 1H NMR (5 ppm, CDCI3) 2.18 (2H, quint, J = 7.1 Hz), 2.82 (2H, t, J = 7.2 Hz), 3.25 (2H, t, J = 6.6 Hz), 4.65 (1H, br), 
6.65 (1H, d, J = 8.6 Hz), 7.20 (1H, dd, J = 2.2, 8.6 Hz), 7.82 (1H, d, J = 2.2 Hz). 
IR (KBr) v: 3364, 2955, 1 661 cm" 1 . 

Reference Example 18 

35 

[0127] In THF (200ml) were dissolved 7-bromo-1 ,2,3,4-tetrahydro-1-benzazepin-5-one (7g) and dimethylaminopy- 
ridine (22g). To the solution was added di-t-butyl dicarbonate (60g), and the mixture was refluxed for 1 .5 hours. The 
solvent was evaporated. To the residue was added water, and the mixture was extracted with ethyl acetate. The organic 
layer was washed with 1 M citric acid solution, water and saturated brine, and dried with anhydrous magnesium sulfate, 
40 and the solvent was evaporated. The residue was purified with silica gel column chromatography (ethyl acetate/hexane) 
to give a mixture of 7-bromo-1 -(t-butoxycarbonyl) -1,2,3,4-tetrahydro-1-benzazepin-5-one and 7-bromo-1-(t-butoxy- 
carbony!)-5-(t-butoxycarbonyloxy) -2,3-dihydro-1H-1-benzazepine (24.6g) as yellow oil. 

1 H NMR (5 ppm, CDCl 3 ) 1 .43 (4.5H, s), 1 .49 (9H, s), 2.15 (1 H, quint, J = 6.8 Hz), 2.76 (2H, t, J = 6.8 Hz), 3.73 (2H, t, 
J = 6.8 Hz), 5.97 (0.5H, t, J = 4.6 Hz), 7.17 (0.5H, br), 7.35 (1H, br), 7.54 - 7.59 (1H, m), 7.98 (0.5H, d, J = 2.6 Hz). 

45 

Reference Example 19 

[0128] In dimethyl carbonate (400ml) was dissolved a mixture (3.3g) of 7-bromo-1 -(t-butoxycarbonyl)- 1,2,3, 4-tet- 
rahydro-1 -benzazepin-5-one and 7-bromo-1 -(t-butoxycarbonyl)-5-(t-butoxycarbonyloxy)-2,3-dihydro-1 H-1 -ben- 

50 zazepine. To the solution was added sodium methoxide (23.0g), and the mixture was refluxed under nitrogen atmos- 
phere for 2.5 hours and poured into ice-water. To the mixture was added 1M citric acid solution, and the mixture was 
extracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous 
magnesium sulfate, and the solvent was evaporated. The residue was purified with silica gel column chromatography 
(ethyl acetate/hexane) to give methyl 7-bromo-1 -(t-butoxycarbonyl)- 1 ,2,3,4-tetrahydro-1-benzazepin-5-one-4-carbox- 

55 yiate (23. 8g) as yellow oil. 

1 H NMR (5 ppm, CDCI 3 ) 1.36 (4.5H, s), 1.52 (4.5H, s, 2.43 - 2.55 (2H, m), 3.39 - 3.54 (0.5H, m), 3.72 (1.5H, s), 3.84 
(1 .5H, s), 3.89 - 4.04 (2H, m), 7.12 (0.5H, br), 7.42 (0.5H, br), 7.51 (0.5H, dd, J = 2.2, 8.4 Hz), 7.58 (0.5H, dd, J « 2.4, 
8.6 Hz), 7.82 (0.5H, d, J = 2.2 Hz), 8.00 (0.5H, d, J = 2.2 Hz). 
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Reference Example 20 

[0129] In THF (150ml) was dissolved methyl 7-bromo-1-(t-butoxycarbonyl)-1 ,2 ( 3,4-tetrahydro-1-benzazepin-5-one- 
4-carboxylate {72g). To the solution was added sodium borohydride (0.7g) at -40°C, and then was added dropwise 

s methanol (1 5ml). The mixture was stirred at -1 5°C for 1 hour. To the mixture was added 1 M citric acid, and the mixture 
was extracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous 
magnesium sulfate, and the solvent was evaporated. The residue was dissolved in THF (150ml), and to the solution 
was added triethylamine (7.5ml). To the mixture was added dropwise, under ice-cooling, methanesulfonyl chloride 
(2.1 ml). Under nitrogen atmosphere, the mixture was stirred at room temperature for 1 .5 hours, and to the mixture was 

io added dropwise DBU (13.5ml) at room temperature. The mixture was stirred at 90°C for 10 minutes, and the solvent 
was evaporated. To the residue was added water, and the mixture was extracted with ethyl acetate. The organic layer 
was washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evap- 
orated. The residue was purified with silica gel column chromatography (ethyl acetate/hexane) to give methyl 7-bromo- 
l-ft-butoxycarbonyO^.S-dihydro-IH-l-benzazepine^-carboxylate (5.1 8g) as colorless crystals. 

15 mp 144- 145°C. 

1H NMR (5 ppm, CDCI3) 1.47 (9H, s), 2.89 (2H, t, J = 4.8 Hz), 3.61 (2H, br), 3.83 (3H, s), 7.27 (1H, br), 7.39 (1H, dd, 
J = 1 .8, 8.4 Hz), 7.54 - 7.55 (2H, m). 
IR(KBr)v: 2978,1709 cm" 1 . 

Anal. Calcd. for C 17 H2oBrN0 4 : C, 53.42; H, 5.27; N, 3.66. Found C, 53.58; H, 5.12; N, 3.52. 

20 

Reference Example 21 

[0130] In ethyl acetate (50ml) was dissolved methyl 7-bromo-1-(t-butoxycarbonyl)-2,3-dihydro-1H-1-benzazepine- 
4-carboxylate(1 .5g). To the solution was added 6N hydrochloric acid (2ml), and the mixture was heated to stir at 80°C 
25 for 2 hours, neutralized with 1 N sodium hydroxide solution and extracted with ethyl acetate. The organic layer was 
washed with water and saturated brine and dried with anhydrous magnesium sulfate. The solvent was evaporated to 
give methyl 7-bromo-2,3-dihydro-1H-1-benzazepine-4-carboxylate (1 ,0g) as yellow crystals. 
mp143-145°C. 

1H NMR (6 ppm, CDCI 3 ) 2.85 (2,H, t, J = 4.8 Hz), 3.35 (2H, t, J = 4.8 Hz), 3.80 (3H, s), 4.62 (1 H, br), 6.49 (1 N,. d, J = 
30 8.4 Hz), 7.15 (1H, dd, J = 2.4, 8.4 Hz), 7.37 (1H, d, J = 2.4 Hz), 7.53 (1H, s). 
IR (KBr) v: 3384, 2949, 1694 cnr 1 . 

Anal. Calcd. for C 12 H 12 BrN0 2 : C, 51.09; H, 4.29; N, 4.96. Found C, 51.17; H, 4.32; N, 4.97. 
Reference Example 22 

35 

[0131] To anhydrous acetic acid (0.84ml) was added dropwise formic acid (0.4ml), under ice-cooling, and the mixture 
was stirred, under nitrogen atmosphere, at 50°C for 2 hours. To the mixture was added THF (5ml), and to the mixture 
was added dropwise, under ice-cooling, a solution of methyl 7-bromo-2,3-dihydro-1H-1-benzazepine-4-carboxy late 
(1 .0g in THF (15ml) . The mixture was stirred at room temperature overnight. The solvent was evaporated, and to the 
40 residue was added water. The mixture was extracted with ethyl acetate. The organic layer was washed with sodium 
hydrogen carbonate solution, water an saturated brine, and dried with anhydrous magnesium sulfate. The solvent was 
evaporated to give methyl 7-bromo-1-formyl -2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (1.07g) as colorless crys- 
tals. 

mp175- 176°C. 

45 1H NMR (5 ppm, CDCI 3 ) 2.93 (2H, t, J = 5.3 Hz), 3.80 (2H, t, J = 5.3 Hz), 3.83 (3H, s), 7.01 (1H, d J = 8.5 Hz), 7.50 
(1H, dd, J =2.2, 8.5 Hz), 7.58 (1H, s), 7.65 (1H, d, J = 2.2 Hz), 8.46 (1H, s). 
IR (KBr) v: 2951, 1713, 1680 crrr 1 . 

Anal. Calcd. for C 13 H 12 BrN0 3 : C, 50.34; H, 3.90; N, 4.52. Found C, 50.43; H, 3.75; N, 4.45. 
so Reference Example 23 

[0132] To a mixture of methyl 7-bromo-1-fomiyl-2,3-dihydro-1H-1-benzazepine-4-carboxylate (3.51 g), 4-mor- 
pholinophenyl borate (3.51 g) and potassium carbonate (3.75g) was added a mixture of water (20ml), ethanol (20ml) 
and toluene (1 00ml), and the mixture was stirred under argon atmosphere at room temperature for 40 minutes. To the 
55 mixture was added tetrakis(triphenylphosphine)-palladium (0.52g), and the mixture was refluxed under argon atmos- 
phere for 12 hours and extracted with ethyl acetate. The organic layer was washed with water and saturated brine, 
and dried with anhydrous magnesium sulfate. The solvent was evaporated, and the residue was purified with silica gel 
column chromatography (ethyl acetate/hexane) to give methyl 1 -formyl-7-(4-morpholinophenyl)-2,3-dihydro-1 H-1 -ben- 
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zazepine-4-carboxylate (3.64g) as pale yellow crystals. 
mp178-181°C. 

1H NMR (8 ppm, CDCI 3 ) 2.95 (2H, t, J = 5.1 Hz), 3.23 (4H, t, J = 4.9 Hz), 3.82 - 3.92 (6H, m), 3.84 (3H, s), 6.97 - 7.04 
(2H, m), 7.1 7 (1 H, d, J = 8.2 Hz), 7.45 - 7.60 (3H, m), 7.69 (1 H, d, J = 2.2 Hz), 7.76 (1 H, s), 8.53 (1 H, s). 
5 IR (KBr) v: 2951 , 2830, 1709, 1674 cnri. 

Reference Example 24 

[0133] In methanol (250ml) and THF (250ml) was dissolved methyl 1-formyl-7-(4-morphoIinophenyl)-2,3-dlhydro- 
io 1H-1-benzazepine-4-carboxylate (3.54g). To the solution was added 1N sodium hydroxide solution (90ml), and the 
mixture was stirred at room temperature overnight and concentrated. To the mixture was added water, and the mixture 
was neutralized with 1 N hydrochloric acid and extracted with ethyl acetate. The organic layer was dried with anhydrous 
magnesium sulfate, and the solvent was evaporated to give 1-formyl-7-(4-morpholinophenyI)-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylic acid (3.30g) as colorless crystals, 
w mp 247 - 257°C (dec.). 

1 H NMR (5 ppm, DMSO-d 6 ) 2.75 (2H, Mike) 3.14 - 3.19 (4H, m), 3.70 - 3.78 (6H, m), 7.03 (2H, d, J = 8.8 Hz), 7 36 
(1 H, d, J = 8.4 Hz), 7.62 - 7.71 (4H, m), 7.87 (1 H, s), 8.51 (1 H, s). 
IR(KBr)v: 1671 cm" 1 . 

Anal. Calcd. for C^H^N^-OT^O: C, 67.57; H, 6.03; N, 7.16. Found C, 67.48; H, 5.74; N, 6.98. 

20 

Reference Example 25 

[0134] A mixture of methyl 7-bromo-1-(t-butoxycarbonyl)-2,3-dihydro-1H-1-benzazeplne-4-carboxylate (2.0g), 
4-morpholinophenyl borate (1.2g), and 1M potassium carbonate solution (15ml), ethanol (15ml) and toluene (100ml) 

25 was stirred under argon atmosphere at room temperature for 20 minutes. To the mixture was added tetrakis(triphenyl- 
phosphine)paiiadium (0.24g), and the mixture was retluxed under argon atmosphere tor 12 hours and extracted with 
ethyl acetate. The organic layer was washed with water and saturated brine, and dried with anhydrous magnesium 
sulfate. The solvent was evaporated under reduced pressure, and the residue was purified with silica gel column 
chromatography (ethyl acetate/hexane) to give methyl 1-(t-butoxycarbonyl)-7-(4-morpholinophenyl)-2,3-dihydro-1H- 

30 1 -benzazepine-4-carboxylate (3.64g) as pale yellow crystals. 
mp183- 185°C. 

1 H-NMR (6 ppm, CDCI3) 1.49 (9H, s), 2.90 (2H, t, J = 5.0 Hz), 3.19 - 3.24 (4H, m), 3.69 (2H, br), 3.83 (3H, s), 3.87 - 
3.91 (4H, m), 6.98 (2H, d, J = 9.0 Hz), 7.48 (2H, br), 7.52 (2H, d, J = 9.0 Hz), 7.58 (1 H, s), 7.73 (1 H, s). 
IR (KBr) v: 2973, 1705 cm' 1 . 
35 Anal. Calcd. for C^H^N^: C, 69.81 ; H, 6.94; N, 6.03. Found C, 69.57; H, 6.76; N, 5.76. 

Reference Example 26 

[01 35] In ethyl acetate (1 00ml) was dissolved methyl 1 -(t-butoxycarbonyl)-7-(4-morpholinophenyl)-2,3-dihydro-1 H- 
40 1 -benzazepine-4-carboxylate (2.0g). To the solution was added 6N hydrochloric acid (40ml), and the mixture was stirred 
at 80°C for 30 minutes, neutralized with 1N sodium hydroxide solution and extracted with ethyl acetate. The organic 
layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was 
evaporated to give 7-(4-morpholinophenyl)-2,3-dihydro-1H>1-benzazepine-4-carboxylate (1.46g) as yellow crystals 
mp175- 182°C(dec). 

45 1H-NMR (5 ppm, CDCI 3 ) 2.89 (2H, t, J = 4.5 Hz), 3.17 - 3.22 (4H, m), 3.41 (2H, t, J = 4.5 Hz), 3.81 (3H, s), 3.87 - 3 91 
(4H, m), 6.67 (1 H, d, J = 8.3 Hz), 6.97 (2H, d, J = 8.8 Hz), 7.33 (1 H, dd, J = 2.0, 8.3 Hz), 7.45 - 7.50 (3H, m), 7.73 (1 H, s). 
I R (KBr) v: 3378, 2953, 1 694 cm-" 1 . 

Anal. Calcd. for C 22 H 24 N 2 O 3 .0.2H 2 O: C, 71 .80; H, 6.68; N, 7.61 . Found C, 71 .51 ; H, 6.72; N, 7.47. 
50 Reference Example 27 

[0136] To anhydrous acetic acid (0.2ml) was added dropwise formic acid (0.1ml), under ice-cooling, and the mixture 
was heated to stir under nitrogen atmosphere at 50°C for 2 hours. To the mixture was added THF (5ml), and then to 
the mixture was added dropwise, under ice-cooling, a solution of methyl 7-(4-morpholinophenyl)-2,3-dihydro-1 H-1 -ben- 
55 zazepine-4-carboxyIate (0.3g) in THF (15ml). The mixture was stirred at room temperature for 1 .5 hours. The solvent 
was evaporated, and to the residue was added water. The mixture was extracted with ethyl acetate. The organic layer 
was washed with sodium hydrogen carbonate solution, water and saturated brine, and dried with anhydrous magnesium 
sulfate, and the solvent was evaporated to give methyl 1-fonmyl-7-(4-morpholinophenyl)-2,3-dihydro-1H-1-ben- 
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zazepine-4-carboxylate (0.3g) as pale yellow crystals. 
Reference Example 28 

5 [0137] A mixture of methyl 7-bromo-1-(t-butoxyrarbony0^ (10g), 
4-ethoxyphenyl borate (0.5g), 1M potassium carbonate solution (8ml), ethanol (8ml) and toluene (50ml) was stirred 
under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis(triphenylphosphine) 
palladium (0.1 2g), and the mixture was refluxed overnight under argon atmosphere and extracted with ethyl acetate. 
The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the 

10 solvent was evaporated under reduced pressure. The residue was purified with silica gel column chromatography (ethyl 
acetate/hexane) to give methyl 1-(t-butoxycarbonyO-7-(4-moroholinophenyI)-2,3-dihydro-1H-1-ben2a2epine-4-car- 
boxylate (1 .1g) as colorless crystals. 

1 H-NMR (6 ppm, CDCI3) 1 .38 - 1 .49 (12H, m), 2.91 (2H, t, J = 5.3 Hz), 3.68 (2H, br), 3.83 (3H, s), 4.09 (2H, q, J = 7.0 
Hz), 6.97 (2H, d, J = 8.8 Hz), 7.47 - 7.55 (4H, m) , 7.58 (1H, s), 7.74 (1H, 4). 
15 |R (KBr) v: 2980, 1705 cm* 1 . 

Reference Example 29 

[01 38] In ethyl acetate (50ml) was dissolved methyl 1 -(t-butoxycarbonyl)-7-(4-ethoxyphenyl)-2,3-dihydro-1 H-1 -ben- 
20 zazepine-4-carboxylate (1 .1g). To the solution was added 6N hydrochloric acid (1 0ml) and the mixture was stirred at 
80°C for 40 minutes, neutralized with 1 N sodium hydroxide solution and extracted with ethyl acetate. The organic layer 
was washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evap- 
orated to give methyl 7-(4-ethoxyphenyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.78g) as yellow crystals. 
mp157-158°C. 

25 1 H-NMR (8 ppm, CDCI3) 1 .43 (3H, t, J « 7.0 Hz), 2.88 (2H, t, J = 4.6 Hz), 3.40 (2H, t, J = 4.6 Hz), 3.81 (3H, s), 4.07 
(2H, q, J = 7.0 Hz), 6.66 (1H, d, J = 8.3 Hz), 6.94 (2H, d, J = 9.2 Hz), 7.31 (1H, dd, J = 2.2, 8.3 Hz), 7.41 - 7.47 (3H, 
m), 7.73 (1H, s). 

IR (KBr) v: 3380, 2980, 2948, 1699 cm" 1 . 

30 Reference Example 30 

[0139] To anhydrous acetic acid (0.1 Bml) was added dropwise formic acid (0.09ml) under ice-cooling, and the mixture 
was stirred under nitrogen atmosphere at 50°C for 2 hours. To the mixture was added THF (2ml) and then was added 
dropwise, under ice-cooling a solution of methyl 7-(4-ethoxyphenyl)-2,3-dihydro-1H-1-benzazepine-4-carboxylate 

35 (0.25g) in THF (15ml), and the mixture was stirred at room temperature for 4 hours. The solvent was evaporated, and 
to the residue was added water. The mixture was extracted with ethyl acetate. The organic layer was washed with 
sodium hydrogen carbonate solution, water and saturated brine, and dried with anhydrous magnesium sulfate, and 
the solvent was evaporated to give methyl 7-(4-ethoxyphenyl)-1-formyl-2,3-dihydro-1 H-1 -benzazepine-4-carboxy late 
(0.24g) as yellow crystals. 

40 mp133-135°C. 

1 H-NMR (5 ppm, CDCI 3 ) 1 .45 (3H, t, J = 6.9 Hz), 2.95 (2H, t, J = 4.9 Hz), 3.82 - 3.88 (5H, m), 4.09 (2H, q, J = 6.9 Hz), 
6.99 2H, d, J = 8.8 Hz), 7. 1 7 (1 H, d, J = 8.0 Hz), 7.49 - 7.58 (3H, m), 7.68 (1 H, d, J = 2.2 Hz), 7.75 (1 H, s), 8.53 (1 H, s). 
IR (KBr) v: 2980, 2948, 1709, 1678 cm" 1 . 

45 Reference Example 31 

[01 40] In methanol (25ml) and THF (30ml) was dissolved methyl 7-(4-ethoxyphenyl)-1 -formyl-2,3-dihydro-1 H-1 -ben- 
zazepine-4-carboxylate (0.24g). To the solution was added 1N sodium hydroxide solution (5ml) and the mixture was 
stirred at room temperature overnight and concentrated. To the residue was added water, and the mixture was neu- 
50 tralized with 1 N hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with water and 
saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give 7-(4-ethoxyphe* 
nyl)-1-formyl-2,3-dihydro-1H-1-benzazepine-4-carboxylic acid (0.23g) as pale yellow crystals, 
mp 224 - 226°C. 

1 H-NMR (5 ppm, CDCI3) 1.46 (3H, t, J = 6.9 Hz), 2.97 (2H, t, J = 5.1 Hz), 3.88 (2H, t, J = 5.1 Hz), 4.10 (2H, q, J = 6.9 
55 Hz), 7.00 (2H, d, J = 8.8 Hz), 7.20 (1 H, d, J = 8.1 Hz), 7.53 (2H, d, J = 8.8 Hz), 7.59 (1 H, dd, J = 2.0, 8.1 Hz), 7.70 (1 H, 
d, J = 2.0 Hz), 7.86 (1H, s), 8.56 (1H, s). 
IR (KBr) v: 2982, 1 669, 1 682 cm' 1 . 

Anal. Calcd. for C^oH 19 N0 4 .0.4H 2 0: C, 69.71; H, 5.79; N, 4.06. Found C, 69.80; H, 6.00; N, 3.80. 
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Reference Example 32 

[0141] A mixture of methyl Z-bromo-l-ft-butoxycaibonyO^.S-dihydro-IH-l-benzazepine^-carboxylate (1.0g), 
4-(2-ethoxyethoxy)phenyl borate (0.6g), 1 M potassium carbonate solution (8ml), ethanol (8ml) and toluene (50ml) was 

5 stirred under argon atmosphere at room temperature for 20 minutes. To the mixture was added tetrakis(triphenylphos- 
phine)palladium (0.1 2g), and the mixture was refluxed overnight under argon atmosphere and extracted with ethyl 
acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, 
and the solvent was evaporated under reduced pressure. The residue was purified with silica gel column chromatog- 
raphy (ethyl acetate/hexane) to give methyl 1-(t-butoxycarbonyl)-7-[4-(2-ethoxyethoxy)phenyl]-2,3-dihydro-1H-1-ben- 

10 zazepine-4-carboxylate (1 . 1 g) as colorless oil. 

1 H-NMR (6 ppm, CDCI 3 ) 1 .26 (3H, t, J = 7.1 Hz), 1 .49 (9H, s), 2.91 (2H, t, J = 4,8 Hz), 3.63 (2H, q, J = 7.1 Hz), 3.68 
(2H, br), 3.83 (2H, t, J = 4.9 Hz), 3.83 (3H, s), 4.1 7 (2H, t, J = 4.9 Hz), 7.00 (2H, d, J = 8.8 Hz), 7.47 - 7.53 (4H, m), 
7.58 (1H,s), 7.73 (1H,s). 
IR(neat)v: 2976, 1705 cm- 1 . 

15 

Reference Example 33 

[0142] In ethyl acetate (50ml) was dissolved methyl 1-(t-butoxycarbonyl)-7-[4-(2-ethoxyethoxy)phenyl]-2,3-dihydro- 
1 H-1 -benzazepine-4-carboxylate (1 .1 g). To the solution was added 6N hydrochloric acid (20ml), and the mixture was 
20 stirred at 80°C for 45 minutes, neutralized with 1N sodium hydroxide solution and was extracted with ethyl acetate. 
The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the 
solvent was evaporated to give methyl 7-[4-(2-ethoxyethoxy)phenyl]-2 > 3-dihydro-1H-1-benzazepine-4-carboxylate 
(0.7g) as yellow crystals. 
mp102- 108°C. 

25 1H-NMR (5 ppm, CDCI3) 1.26 (3H, t, J = 7.0 Hz), 2.88 (2H, t, J = 4.7 Hz), 3.40 (2H, t, J = 4.7 Hz), 3.62 (2H, q, J = 7.0 
Hz), 3.8i (3H, s), 3.82 (2H, t, J = 5.0 Hz), 4.16 (2H, t, J = 5.0 Hz), 6.67 (1H, d, J = 6.5 Hz), 6.97 (2H, d, J = 8.6 Hz), 
7.31 (1H, dd, J = 2.2, 8.5 Hz), 7.42 - 7.47 (3H, m), 7.73 (1 H, s). 
IR (KBr) v: 3370, 2976, 2946, 2870, 1698 cm' 1 . 

Anal. Calcd. for C 22 H 25 N0 4 : C, 71 .91 ; H, 6.86; N, 3.81. Found C, 71.88; H, 6.79; N, 3.78. 

30 

Reference Example 34 

[0143] To anhydrous acetic acid (0.25ml) was added formic acid (0.13ml) under ice-cooling, and the mixture was 
stirred under nitrogen atmosphere at 50°C for 2 hours. To the mixture was added THF (2ml) and then was added 

35 dropwise, under ice-cooling, a solution of methyl 7-[4-(2-ethoxyethoxy)phenyl]-2,3-dihydro-1H-1-benzazepine-4-car- 
boxylate(0.25g) in THF (10ml), and the mixture was stirred at room temperature overnight. The solvent was evaporated, 
and to the residue was added water. The mixture was extracted with ethyl acetate. The organic layer was washed with 
sodium hydrogen carbonate solution, water and saturated brine, and dried with anhydrous magnesium sulfate, and 
the solvent was evaporated to give methyl 7-[4-(2-ethoxyethoxy)phenyG-1-formyl-2,3-dihydro-1H-1-benzazepine- 

40 4-carboxyIate (0.2g) as colorless crystals. 
mp138- 142°C. 

1 H-NMR (8 ppm, CDCI 3 ) 1 .27 (3H, t, J = 6.9 Hz), 2.95 (2H, t, J = 5.1 Hz), 3.63 (2H, q, J = 6.9 Hz), 3.81 - 3.88 (7H, m), 
4.19 (2H, t, J = 5.0 Hz), 7.03 (2H, d, J = 8.8 Hz), 7.17 (1 H, d, J = 8.2 Hz), 7.48 - 7.59 (3H, m), 7.68 (1 H, d, J = 2.2 Hz), 
7.75 (1H.S). 
45 | R (KBr) v: 2872, 1 709, 1 678 cm' 1 . 

Anal. Calcd. for C 23 H 2 5N0 5 : C, 69.86; H, 6.37; N, 3.54. Found C, 69.88; H, 6.43; N, 3.49. 

Reference Example 35 

so [0144] In methanol (25ml) and THF (25ml) was dissolved methyl 7-[4-(2-ethoxyethoxy)pheny1]-1 -formyl-2,3-dihydro- 
1 H-1 -benzazepine-4-carboxylate (0.2g).To the solution was added 1 N sodium hydroxide solution (5ml), and the mixture 
was stirred at room temperature overnight and concentrated. To the residue was added water, and the mixture was 
neutralized with 1N hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with water and 
saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give 7-[4-(2-ethox- 

55 yethoxy)phenyl]-1-formyl-2,3-dihydro-1 H-1-benzazepine-4-carboxylic acid (0.1 9g) as colorless crystals. 
mp190- 192°C. 

1 H-NMR (6 ppm, CDCl 3 ) 1.27 (3H, t, J = 7.0 Hz), 2.97 (2H, t, J = 4.4 Hz), 3.64 (2H, q, J = 7.0 Hz), 3.81 - 3.90 (4H, m), 
4.19 (2H, t, J = 5.0 Hz), 7.03 (2H, d, J = 8.8 Hz), 7.19 (1H, d, J = 8.2 Hz), 7.52 (2H, d, J = 8.8 Hz), 7.59 (1H, dd, J = 
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2.2, 8.2 Hz), 7.69 (1H, d, J = 2.2 Hz), 7.85 (1H, s), 8.55 (1H, s). 
IR (KBr) v: 2936, 2872, 1682, 1671 cm- 1 . 

Anal. Calcd. for C22H23NO5: C, 69.28; H, 6.08; N, 3.67. Found C, 69.00; H, 6.31; N, 3.56. 
5 Reference Example 36 

[0145] A mixture of methyl 7-bromo-1-fomiyl-2 l 3-dihydro-1H-1-benzazeplne-4-carboxylate (20g), 4-(2-ethox- 
yethoxy)phenyl borate (14.9g), 1M potassium carbonate solution (130ml), ethanoi (130ml) and toluene (1000ml) was 
stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis(triphenylphos- 
10 phine)palladium (3g), and the mixture was refluxed under argon atmosphere for 15 hours and extracted with ethyl 
acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, 
and the solvent was evaporated under reduced pressure. The residue was purified with silica gel column chromatog- 
raphy (ethyl acetate/hexane) to give methyl 7-[4-(2-ethoxyethoxy)phenyl]-1-fomriyl-2,3-dihydro-1H-1-benzazepine- 
4-carboxylate (25 .2g) as colorless crystals. 

15 

Reference Example 37 

[0146] A mixture of methyl 7-bromo-1-(t-butoxycamonyl)-2,3-dihydro-1H-1-benzazepine-4-carboxyiate (1.0g), 
4-(3-ethoxypropoxy)phenyl borate (0.62g), 1M potassium carbonate solution (Bml), ethanoi (8ml) and toluene (50ml) 

20 was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis(triphenyl- 
phosphine)pal!adium (0.12g), and the mixture was refluxed overnight under argon atmosphere and extracted with ethyt 
acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, 
and the solvent was evaporated under reduced pressure. The residue was purified with silica gel column chromatog- 
raphy (ethyl acetate/hexane) to give methyl 1-(t-butoxycarbonyl)-744-(3-ethoxyPropoxy)phenyl3-2,3-dihydro-1H- 

25 1 -benzazepine-4-carboxylate (1 .2g) as colorless crystals. 
mp125- 128°C. 

1 H-NMR (5 ppm, CDCI3) 1 .21 (3H, t, J = 7.0 Hz), 1 .49 (9H, s), 2.02 - 2.14 (2H, m), 2.91 (2H, t, J = 4.2 Hz), 3.51 (2H, 
q, J = 7.0 Hz), 3.62 (2H, t, J = 6.3 Hz), 3.65 (2H, br), 3.83 (3H, s), 4.12 (2H, t, J = 6.2 Hz), 6.98 (2H, d, J = 8.8 Hz), 
7.40 - 7.55 (4H, m), 7.57 (1 H, s), 7.73 (1 H, s). 
30 |R (KBr) v: 2976, 2948, 2872, 1705 cm' 1 . 

Reference Example 38 

[0147] In ethyl acetate (50ml) was dissolved methyl 1 -(t-butoxycarbonyl)-7-t4-(3-ethoxypropoxy)phenyl]-2,3-dihydro- 
35 1 H-1 -benzazepine-4-carboxylate (1 .2g). To the solution was added 6N hydrochloric acid (1 0ml), and the mixture was 
stirred at 80°C for 30 minutes, neutralized with 1N sodium hydroxide solution and extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent 
was evaporated to give methyl 7-[4-(3-ethoxypropoxy)phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxylate (0.8g) as 
yellow crystals. 
40 mp99-102°C. 

1 H-NMR (8 ppm, CDCI 3 ) 1.21 (3H, t, J = 7.0 Hz), 2.01 - 2.13 (2H, m), 2.88 (2H, t, J = 4.7 Hz), 3.41 (2H, t, J = 4.7 Hz), 
3.51 (2H, q, J = 7.0 Hz), 3.62 (2H, t, J = 6.2 Hz), 3,81 (3H, s), 4.10 (2H, t, J = 6.2 Hz), 4.78 (1H, br), 6.67 (1H, d, J = 
8.5 Hz), 6.95 (2H, d, J = 8.8 Hz), 7.32 (1 H, dd, J = 2.2, 8.5 Hz), 7.43 - 7.47 (3H, m), 7.73 (1 H, s). 
IR (KBr) v: 3374, 2949, 2868, 1699 cm' 1 . 
45 Anal. Calcd. for C23H27NO4: C, 72.42; H, 7.13; N, 3.67. Found C, 72.24; H, 7.04; N, 3.67. 

Reference Example 39 

[0148] To anhydrous acetic acid (0.22ml) was added dropwise formic acid (0.1 1 ml) under ice-cooling, and the mixture 
so was stirred under nitrogen atmosphere at 50°C for 2 hours. To the mixture was added THF (2ml) and then was added 
dropwise, under ice-cooling, a solution of methyl 7-[4-(3-ethoxypropoxy)phenyI]-2,3-dihydro-1H-1-benzazepine-4-car- 
boxylate (0.35g) in THF (1 5ml), and the mixture was stirred at room temperature overnight. The solvent was evaporated, 
and to the residue was added water. The mixture was extracted with ethyl acetate. The organic layer was washed with 
sodium hydrogen carbonate solution, water and saturated brine, and dried with anhydrous magnesium sulfate, and 
55 the solvent was evaporated to give methyl 7-[4-(3-ethoxypropoxy) phenyQ-1-formyl-2,3-dihydro-1H-1-benzazepine- 
4-carboxylate (0.36g) as colorless crystals. 
mp112- 113°C. 

1 H-NMR (5 ppm, CDCI3) 1 .22 (3H, t, J = 7.0 Hz), 2.03 - 2.15 (2H, m), 2.95 (2H, t, J = 4.8 Hz), 3.52 (2H, q, J = 7.0 Hz), 
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3.63 (2H, t, J = 6.3 Hz), 3.84 (3H, s), 3.84 (2H, t, J = 4.8 Hz), 4.13 (2H, t, J = 6.3 Hz), 7.01 (2H, d, J = 8.8 Hz), 7.17 
(1H, d, J = 8.2 Hz), 7.52 (2H, d, J = 8.8 Hz), 7.56 (1H, dd, J = 2.2, 8.8 Hz), 7.68 (1H, d, J = 2.2 Hz), 7.75 (1H, s), 8.53 
OH, s). 

I R (KBr) v: 2951 , 2872, 1 709, 1 678 cm" 1 . 
5 Anal. Calcd. for C24H 27 NO 5 .0.2H 2 O: C, 69.78; H, 6.69; N, 3.39. Found C, 69.98; H, 6.79; N, 3.28. 

Reference Example 40 

[0149] In methanol (25m!) and THF (25ml) was dissolved methyl 7-[4-(3-ethoxypropoxy)phenyl]-1-formyl-2,3-dihy- 
10 dro-1 H-1 -benzazepine-4-carboxylate (0.31 g). To the solution was added 1 N sodium hydroxide solution (8ml), and the 
mixture was stirred at 50°C for 1 .5 hours and concentrated. To the residue was added water, and the mixture was 
neutralized with 1 N hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with water and 
saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give 7-[4-(3-ethoxy- 
propoxy)phenyl]-1-formyl-2,3-dihydro-1H-1-benzazepine-4-carboxylic acid (0.3g) as colorless crystals. 
15 mp179-181°C. 

1 H-NMR (5 ppm, CDCI 3 ) 1 .22 (3H, t, J = 7.1 Hz), 2.03 - 2.15 (2H, m), 2.97 (2H, t, J = 5.5 Hz), 3.52 (2H, q, J = 7.1 Hz), 
3.63 (2H, t, J = 6.3 Hz), 3.88 (2H, t, J = 5.5 Hz), 4.13 (2H, t, J = 6.0 Hz), 7.01 (2H r d, J = 8.8 Hz), 7.19 (1H, d, J = 8.1 
Hz), 7.52 (2H, d, J = 8.8 Hz), 7.58 (1H, dd, J = 2.0, 8.1 Hz), 7.69 (1H, d, J = 2.0 Hz), 7.85 (1H, s), 8.55 (1H, s). 
IR (KBr) v: 3036, 2870, 1 682 cm" 1 . 
20 Anal. Calcd. for C^H^NC^: C, 69.86; H, 6.37; N, 3.54. Found C, 69.64; H, 6.32; N, 3.55. 

Reference Example 41 

[0150] A mixture of methyl 7-bromo-1-(t-butoxycarbonyl)-2,3-dihydro-1H-1-benzazepine-4-carboxylate (1.0g), 
25 3,4-diethoxyphenyl borate (0.63g), 1 M potassium carbonate solution (8ml), ethanol (8ml) and toluene (50ml) was stirred 
under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis(triphenyiphosphine) 
palladium (0.1 2g), and the mixture was refluxed overnight under argon atmosphere and extracted with ethyl acetate. 
The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the 
solvent was evaporated under reduced pressure. The residue was purified with silica gel column chromatography (ethyl 
30 acetate/hexane) to give methyl 1 -benzazepine-4-carboxylate (1 .3g) as colorless crystals. 
mp168-173°C. 

1 H-NMR (5 ppm, CDCI 3 ) 1 .45 - 1 .53 (15H, m), 2.90 (2H, t, J = 5.0 Hz), 3.68 (2H, br), 3.B3 (3H, s), 4.09 - 4.23 (4H, m), 
6.95 (1H, d, J = 9.2 Hz), 7.09 - 7.14 (2H, m), 7.40 - 7.52 (2H, m), 7.57 (1H, s), 7.74 (1H, s). 
IR(KBr)v: 2980, 1705 cm- 
35 Anal. Calcd. for C 27 H 33 N0 6 : C, 69.36; H, 7.11 ; N, 3.00. Found C, 69.1 7; H, 7.11 ; N, 2.93. 

Reference Example 42 

[0151] In ethyl acetate (50ml) was dissolved methyl 1-(t-butoxycarbonyI)-7-(3,4-diethoxyphenyl)-2,3-dihydro-1H- 
40 1 -benzazepine-4-carboxylate (1 .3g). To the solution was added 6N hydrochloric acid (1 0ml), and the mixture was stirred 
at 80°C for 1 hour, neutralized with 1 N sodium hydroxide solution and extracted with ethyl acetate. The organic layer 
was washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evap- 
orated to give methyl 7-(3,4-diethoxyphenyl)-2 l 3-dihydro-1H-1-benzazepine"4-carboxylate (0.7g) as yellow crystals. 
mp159-164°C. 

45 1H-NMR (5 ppm, CDCI 3 ) 1 .43 - 1 .52 (6H, m), 2.89 (2H, t, J = 4.8 8 Hz), 3.41 (2H, t, J = 4.8 Hz), 3.81 (3H, s), 4.08 - 
4.22 (4H, m), 6.67 (1H, d, J = 8.4 Hz), 6.92 (1H, d, J = 9.2 Hz), 7.03 - 7.07 (2H, m), 7.31 (1H, dd, J = 2.2, 8.2 Hz), 7.45 
(1H, d, J = 2.2 Hz), 7.73 (1H, S). 
IR (KBr) v: 3391, 2980, 1688 cnr*. 

Anal. Calcd. for C^gH^NO^O^^O: C, 71 .21 ; H, 6.90; N, 3.77. Found C, 71 .23; H, 6.88; N, 3.67. 

50 

Reference Example 43 

[01 52] To anhydrous acetic acid (0.22ml) was added dropwise formic acid (0.1 1 ml) under ice-cooling, and the mixture 
was stirred under nitrogen atmosphere at 50°C for 2 hours. To the mixture was added THF (2ml) and then was added 
55 dropwise, under ice-cooling, a solution of methyl 7-(3 J 4-diethoxyphenyl)-2,3-dihydro-1 H-1-benzazepine-4-carboxy late 
(0.35g) in THF (20ml), and the mixture was stirred at room temperature overnight. The solvent was evaporated, and 
to the residue was added water. The mixture was extracted with ethyl acetate. The organic layer was washed with 
sodium hydrogen carbonate solution, water and saturated brine, and dried with anhydrous magnesium sulfate, and 
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the solvent was evaporated to give methyl 7-(3,4-diethoxyphenyl)-1 -formyl-2,3-di hydro- 1 H-1 -benzazepine-carboxylate 

(0.35g) as colorless crystals. 

mp152-153°C. 

1 H-NMR (8 ppm, CDCy 1 .45 - 1 .54 (6H, m), 2.95 (2H, t, J = 5.3 Hz), 3.82 - 3.88 (5H, m), 4.10 - 4.24 (4H, m), 6.97 
5 (1 H, d, J = 8.8 Hz), 7.1 1 - 7.1 9 (3H, m), 7.56 (1 H, dd, J = 2.2, 8.4 Hz), 7.67 (1 H, d, J = 2.2 Hz), 7.76 (1 H, s), 8.53 (1 H, s). 
IR (KBr) v: 2980, 1 709, 1 678 cnr'. 

Anal. Calcd. for C^H^NOg-O^HgO: C, 69.23; H, 6.42; N, 3.51. Found C, 69.39; H, 6.39; N, 3.48. 
Reference Example 44 

10 

[0153] In methanol (25ml) and THF (25ml) was dissolved methyl 7-(3,4-diethoxyphenyl)-1-formyl-2,3-dihydro-1H- 
1-benzazepine-4-carboxyIate (0.33g). To the solution was added 1N sodium hydroxide solution (8ml), and the mixture 
was stirred at room temperature overnight and concentrated. To the residue was added water, and the mixture was 
neutralized with 1 N hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with water and 
is saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give 7-(3,4-diethoxy- 
phenyl)-1-formyl-2,3-dihydro-1H-1-benzazepine-4-carboxylic acid (0.32g) as colorless crystals, 
mp 228 - 233°C (dec.). 

1 H-NMR (6 ppm, CDCI3) 1 .49 (3H, t, J = 7.0 Hz), 1 .50 (3H, t, J = 7.0 Hz), 2.97 (2H, t, J = 5.5 Hz), 3.88 (2H, t, J = 5.5 
Hz), 4.11 - 4.24 (4H, m), 6.97 (1H, d, J = 8.7 Hz), 7.11 - 7.21 (3H, m), 7.59 (1H, dd, J = 2.0, 8.7 Hz), 7.69 (1H, d, J = 
20 2.0 Hz), 7.86 (1 H, s), 8.55 (1 H, s). 
IR (KBr) v: 2980, 1682, 1669 cm" 1 . 

Anal. Calcd. for C^H^NC^: C, 69.2B; H, 6.08; N, 3.67. Found C, 69.31 ; H, 6.23; N, 3.60. 
Reference Example 45 

25 

[0154] A mixture of methyl 7-bromo-1-formyl-2,3-dihydro-1H-1-benzazepine-4-carboxylate (0.25g), 4-(2-butox- 
yethoxy)phenyl borate (0.23g), 1 M potassium carbonate solution (2.5ml), ethanol (2.5m!) and toluene (25ml) was stirred 
under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis(triphenylphosphine) 
palladium (0.04g), and the mixture was refluxed overnight under argon atmosphere and extracted with ethyl acetate. 
30 The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the 
solvent was evaporated under reduced pressure. The residue was purified with silica gel column chromatography (ethyl 
acetate/hexane) to give methyl 7-[4-{2-butoxyetho)cy)phenylj-1-foiTTiyl-2^ 
(0.23g) as colorless oil. 

1 H-NMR (6 ppm, CDCI3) 0.94 (3H, t, J = 7.2 Hz), 1 .34 - 1 .45 (2H, m), 1 .55 - 1 .69 (2H, m), 2.94 (2H, t, J = 5.0 Hz), 3.56 
35 (2H, t, J = 6.6 Hz), 3.79 - 3.87 (7H, m), 4.18 (2H, t, J = 5.0 Hz), 7.02 (2H, d, J = 9.2 Hz), 7.17 (1H, d, J = 8.4 Hz), 7.48 
- 7.58 (3H, m), 7.68 (1 H, d, J = 2.2 Hz), 7.75 (1 H, s), 8.53 (1 H, s). 
IR (neat) v: 2938, 2870, 1713, 1682 cm" 1 . 

Reference Example 46 

40 

[0155] In methanol (25ml) and THF (25mi) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1-formyl-2,3-dihydro- 
1H-1-benzaz epine-4-carboxylate (0.23g). To the solution was added 1N sodium hydroxide solution (5ml), and the 
mixture was stirred at 55°C for 1 .5 hours and concentrated. To the residue was added water, and the mixture was 
neutralized withl IN hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with water and 

45 saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give 7-[4-(2-butox- 
yethoxy)phenyl)-1-formyl-2,3-dihydro-1H-1-benzazepine-4-carboxylic acid (0.24g) as colorless amorphous. 
1 H-NMR (8 ppm, CDCI3) 0.94 (3H, t, J = 7.3 Hz), 1 .27 - 1 .45 (2H, m), 1 .55 - 1 .66 (2H, m), 2.97 (2H, t, J = 4.9 Hz), 3.57 
(2H, t, J = 6.8 Hz), 3.80 - 3.90 (4H, m), 4.18 (2H, t, J = 4.9 Hz), 7.06 (2H, d, J = 8.8 Hz), 7.19 (1H, d, J = 8.2 Hz), 7.52 
(2H, d, J = 8.8 Hz), 7.58 (1H, dd, J = 2.0, 8.2 Hz), 7.69 (1H, d, J = 2.0 Hz), 7.85 (1H, s), 8.55 (1H, s). 

50 IR (KBr) v: 2955, 2934, 2867, 1 682, 1 669 cm" 1 . 

Reference Example 47 

[01 56] A mixture of methyl 7-bromo-1 -formyl-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.2g), 4-[N-(2-ethoxye- 
55 thyl)-N-methyiamino]phenyl borate (0.1 7g), potassium carbonate (0.2g), water (1.1ml), ethanol (1.1ml) and toluene 
(10.7ml) was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis 
(triphenylphosphine)palladium (0.03g), and the mixture was refluxed overnight under argon atmosphere and extracted 
with ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium 
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sulfate, and the solvent was evaporated under reduced pressure. The residue was purified with silica gel column 
chromatography (ethyl acetate/hexane) to give methyl 7-[4-[N-(2-ethoxyethyl)-N-methyiamino]phenyl]-1«formy!-2,3-di- 
hydro-1H-1-benzazepine-4-carboxylate (0.22g) as colorless amorphous. 

1 H-NMR (8 ppm, CDCI3) 1.21 (3H, t, J = 7.0 Hz), 2.91 -2.97 (2H, m), 3.05 (3H, s), 3.52 (2H, q, J = 7.0 Hz), 3.58 - 3.63 
5 (4H, m), 3.81 - 3.88 (2H, m) r 3.84 (3H, s), 6.81 (2H, d, J = 8.8 Hz), 7.14 (1H, d, J = 8.2 Hz), 7.46 - 7.57 (3H, m) , 7.67 
(1 H, d, J = 2.0 Hz), 7.75 (1 H, s), 8.52 (1 H, s). 
IR(KBr)v: 1707, 1678, 1610, 1503, 1358, 1261, 1234, 1196 cm* 1 . 

Reference Example 48 

10 

[0157] 1" methanol (6.6ml) and THF (4.4ml) was dissolved methyl 7-[4-[N-(2-ethoxyethyl)-N-methylamino]phenyI]- 
1 -formy!-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.22g). To the solution was added 1 N sodium hydroxide solu- 
tion (2.2ml), and the mixture was stirred at room temperature overnight and concentrated. To the residue was added 
water, and the mixture was neutralized with 1N hydrochloric acid and extracted with ethyl acetate. The organic layer 
15 was washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evap- 
orated to give 7-[4-[N-(2-ethoxyethyl)-N-methylamino]phenyl]-1 -formyl-2,3-dihydro-1 H-1 -benzazepine-4-carboxylic 
acid (0.1 8g) as colorless amorphous. 

1 H-NMR (5 ppm, CDCI 3 ) 1 .10 (3H, t, J = 7.4 Hz), 2.68 - 2.81 (2H, m), 2.97 (3H, s), 3.26 - 3.38 (2H, m), 3.44 (2H, q, J 
= 7.0 Hz), 3.54 (3H, s), 3.68 - 3.73 (2H, m), 6.79 (2H, d, J = 8.8 Hz), 7.36 (1H, d, J = 8.8 Hz), 7.56 - 7.73 (4H, m), 7.86 
20 (1H,s), 8.52(1 H,s). 

IR (KBr) v: 2975, 2876, 1678, 1611, 1503, 1312, 1431, 1292, 1273, 1194, 1117, 810 cm~1. 

Reference Example 49 

25 [0158] A mixture of methyl 7-bromo-1-formyl-2,3-dihydro-1 H-1-benzazepine-4-carboxylate (0.2g), 4-[N-(2-ethoxye- 
thyi)-N-ethyiaminojphenyi borate (0.46g), i ivi potassium carbonate soiuiion (3.2mi), ethanoi (3.2mi) and toiuene (25mi) 
was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis(triphenyl- 
phosphine)palladium (0.03g), and the mixture was refluxed overnight under argon atmosphere and extracted with ethyl 
acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, 

so and the solvent was evaporated under reduced pressure. The residue was purified with silica gel column chromatog- 
raphy (ethyl acetate/hexane) to give methyl 7-[4-[N-(2-ethoxyethyI)-N-ethylamino]phenyl]-1-fomiyl-2,3-dihydro-1H- 
1 -benzazepine-4-carboxylate (0.23g) as green amorphous. 

1 H-NMR (5 ppm, CDCI 3 ) 1.17 - 1.26 (6H, m), 2.94 (2H, t, J = 4.8 Hz), 3.42 - 3.64 (8H, m) , 3.82 - 3.87 (5H, m), 6.78 
(2H, d, J = 8.8 Hz), 7.13 (1H, d, J = 8.1 Hz), 7.47 (2H, d, J = 8.8 Hz), 7.54 (1H, dd, J « 2.1 , 8.1 Hz), 7.66 (1H, d, J = 
35 2.1 Hz), 7.75 (1H, s), 8.51 (1H, s). 

IR (KBr) v: 2973, 2868, 1709, 1678 cm" 1 . 

Reference Example 50 

40 [0159] In methanol (25ml) and THF (25ml) was dissolved methyl 7-[4-[N-(2-ethoxyethyl)-N-ethylamino]phenyl]- 
1 -formyl-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.23g). To the solution was added 1 N sodium hydroxide solu- 
tion (5.5ml), and the mixture was stirred at room temperature overnight and concentrated. To the residue was added 
water, and the mixture was neutralized with 1 N hydrochloric acid and extracted with ethyl acetate. The organic layer 
was washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evap- 

45 orated to give 7-[4-[N-(2-ethoxyethyl)-N-ethylamino]phenyl)-1 -formyl-2,3-dihydro-1 H-1 -benzazepine-4-carboxylic acid 
(0.2g) as pale green crystals. 
mp1B2-184°C. 

1 H-NMR (5 ppm, CDCI 3 ) 1 .1 7 - 1 .30 (6H, m), 2.97 (2H, t, J = 5.7 Hz), 3.43 - 3.65 (BH, m), 3.87 (2H, t, J = 5.7 Hz), 6.79 
(2H, d, J = 8.8 Hz), 7.16 (1H, d, J = 8.4 Hz), 7.48 (2H, d, J = 8.8 Hz), 7.58 (1H, dd, J = 2.0, 8.4 Hz), 7.68 (1H, d, J = 
50 2.0 Hz), 7.86 (1 H, s), 8.54 (1 H, s). 
I R (KBr) v: 2973, 2872, 1 682 cm'\ 

Reference Example 51 

55 [0160] A mixture of methyl 7-bromo-1-formyl-2,3-dihydro-1H-1-benzazepine-4-carboxylate (0.25g), 4-[N- 
ethyl-N-(2-propoxyethyl)amino]phenyl borate (0.3g), 1M potassium carbonate solution (2.5ml), ethanoi (2.5ml) and 
toluene (25ml) was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added 
tetrakis(triphenylphosphine)palladium (0.04g), and the mixture was refluxed overnight under argon atmosphere and 
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extracted with ethyl acetate. The organic layer was washed with water and saturated brine, and dried with anhydrous 
magnesium sulfate. The solvent was evaporated, and the residue was purified with silica gel column chromatography 
(ethyl acetate/hexane) to give methyl 7^4-[N^thyl-N-(2-propoxyethyl)amino]phenyl]-14omiyi-2 f 3-dihydro-1H-1-ben- 
z az epi n e-4-carboxy I ate (0.31 g) as green oil. 
5 1 H-NMR (6 ppm, CDCI3) 0.93 (3H, t, J = 7.3 Hz), 1 .21 (3H, t, J = 7.0 Hz), 1 .59 - 1 .66 (2H, m), 2.94 (2H, t, J = 5.2 Hz), 
3.39 - 3.64 (8H, m), 3.82 - 3.87 (5H, m), 6.78 (2H, d, J = 9.0 Hz), 7.14 (1H, d, J = 8.2 Hz), 7.47 (2H, d, J = 9.0 Hz), 
7.55 (1 H, dd, J = 2.0, 8.2 Hz), 7.66 (1 H, d, J = 2.0 Hz), 7.75 (1 H, s), 8.52 (1H, s). 
IR (neat) v: 2942, 2867, 1709, 1682 cm' 1 . 

10 Reference Example 52 

[0161] In methanol (25ml) and THF (25ml) was dissolved methyl 7-[4-[N-ethyl-N-(2-propoxyethyI)amino]phenyl]- 
1-formyl-2,3-dihydro-1H-1-benzazepine-4-carboxylate (0.31 g). To the solution was added 1N sodium hydroxide solu- 
tion (7ml), and the mixture was stirred at 60°C for 1 .5 hours and concentrated. To the residue was added water, and 
is the mixture was neutralized with 1 N hydrochloric acid and extracted with ethyl acetate. The organic layer was washed 
with water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give 
7-[4<N-ethyl-N-(2i3ropoxyethyl)amino/pheny acid (0.29g) as 

pale yellow crystals. 
mp169-171°C. 

20 1H-NMR (5 ppm, CDCI3) 0.93 (3H, t, J = 7.5 Hz), 1 .21 (3H, t, J = 7.0 Hz), 1 .56 - 1 .66 (2H, m), 2.96 (2H, t, J = 5.0 Hz), 
3.39 - 3.62 (8H, m), 3.87 (2H, t, J = 5.0 Hz), 6.78 (2H, d, J = 8.8 Hz), 7.1 6 (1 H, d, J = 8.0 Hz), 7.47 (2H, d, J = 8.8 Hz), 
7.58 (1H, dd, J = 2.0, 8.0 Hz), 7.68 (1H, d, J = 2.0 Hz), 7.84 (1H, s), 8.54 (1H, s). 
IR (KBr) v: 2967, 2870, 1 680 cnr«. 

25 Reference Example 53 

[0162] In THF (50m!) were dissolved methyl 7-(4-morpholinophenyl)-2,3-dihydro-1 H-1-benzazepine-4-carboxylate 
(0.7g) and pyridine (1 .2ml). To the solution was added methanesulfonic anhydride (1 .5g), and the mixture was stirred 
under nitrogen atmosphere at 50 for 3 hours. The solvent was evaporated, and to the residue was added water. The 
30 mixture was extracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried with 
anhydrous magnesium sulfate, and the solvent was evaporated. The residue was purified with silica gel column chro- 
matography (ethyl acetate/hexane) to give methyl 7-methanesulfonyl-7-(4-morpholinophenyl)-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylate (0.4g) as pale yellow crystals, 
mp 224 - 226°C (dec.). 

35 1H-NMR (5 ppm, CDCy 2.78 (3H, s), 3.05 (2H, t, J = 5.0 Hz), 3.21 - 3.26 (4H, m), 3.85 - 3.92 (9H, m), 6.99 (2H, d, J 
« 9.2 Hz), 7.50 - 7.58 (3H, m), 7.63 - 7.69 (2H, m), -7.80 (1H, s). 
IR(KBr)v: 2953, 1709 cm' 1 . 

Reference Example 54 

40 

[0163] In methanol (100ml) and THF (100ml) was dissolved methyl 1-methanesulfonyl-7-(4-morpholinophenyl)- 
2,3-dihydro-1H-1-benzazepine-4-carboxylate (0.4g). To the solution was added 1N sodium hydroxide solution (10ml), 
and the mixture was stirred at room temperature overnight. To the mixture was added 1 N sodium hydroxide solution 
(5ml), and the mixture was stirred at 60° C for 1 .5 hours and concentrated. To the residue was added water, and the 
45 mixture was neutralized with 1 N hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with 
water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give 1 -meth- 
anesuffonyl-7-(4-moroholinophenyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxylic acid (0.36g) as pale yellow crystals, 
mp 264-275°C (dec.). 

1 H-NMR (8 ppm, CDCI3 + CD 3 OD) 2.79 (3H, s), 3.02 (2H, t, J = 5.1 Hz), 3.21 - 3.26 (4H, m), 3.84 - 3.92 (6H, m), 7.00 
50 (2H, d, J = 8.8 Hz), 7.50 - 7.58 (3H, m) , 7.64 - 7.68 (2H, m), 7.83 (1 H, s). 
IR (KBr) v: 2969, 2832, 1671 cm" 1 . 

Anal. Calcd. for C^H 24 N 2 0 5 S: C, 61 .66; H, 5.65; N, 6.54. Found C, 61 .48; H, 5.81 ; N, 6.25. 
Reference Example 55 

55 

[0164] In THF (25ml) were dissolved methyl 7-(4-ethoxyphenyl)-2,3-dihydro-1H-1-benzazepine-4-carboxylate 
(0.25g) and pyridine (0.6m!). To the solution was added methanesulfonic anhydride (0.67g), and the mixture was stirred 
under nitrogen atmosphere at 40°C overnight. To the mixture was added methanesulfonic anhydride (0.1 3g), and the 
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mixture was stirred at 40°C for 4 hours. The solvent was evaporated. To the residue was added water, and the mixture 
was extracted with ethyl acetate. The organic iayer was washed with water and saturated brine and dried with anhydrous 
magnesium sulfate, and the solvent was evaporated. The residue was purified with silica gel column chromatography 
(ethyl acetate/hexane) to give methyl 7-(4-ethoxyphenyl)-1 -methanesulfonyl-2,3-dihydro-1 H-1 -benzazepine-4-carbox- 
5 ylate (0. 1 4g) as pale yellow crystals. 
mp175- 181°C. 

1 H-NMR (8 ppm, CDCI3) 1 .45 (3H, t, J = 7.1 Hz), 2.78 (3H, s), 3.05 (2H, t, J = 4.9 Hz), 3.84 - 3.89 (5H, m), 4.09 (2H, 
q, J = 7.1 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.49 - 7.57 (3H, m), 7.63 (1 H, d, J = 2.2 Hz), 7.67 (1 H, d, J = 8.4 Hz), 7.80 (1 H, s). 
IR(KBr)v: 2984, 1711 cnr». 

10 

Reference Example 56 

[0165] In methanol (25ml) and THF (25m!) was dissolved methyl 7-(4-ethoxyphenyl)-1-methanesulfonyl-2,3-dihydro- 
1 H-1-benzazepine-4-carboxylate (0.14g). To the solution was added 1N sodium hydroxide solution (3ml), and the mix- 
15 ture was stirred at room temperature overnight and concentrated. To the residue was added water, and the mixture 
was neutralized with 1 N hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with water 
and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give 7-(4-ethox- 
yphenyl)-1-methanesulfonyl-2,3-d?hydro-1H-1-benzazepine-4-carboxylic acid (0.13g) as pale yellow crystals, 
mp 237 - 242°C (dec). 

20 1H-NMR (5 ppm, CDCI 3 ) 1.46 (3H, t, J = 7.0 Hz), 2.81 (3H, s), 3.08 (2H, t, J = 5.9 Hz), 3.89 (2H, t, J = 5.9 Hz), 4.10 
(2H, q, J = 7.0 Hz), 6.99 (2H, d, J = 8.8 Hz), 7.52 (2H, d, J = 8.B Hz), 7.58 (1H, dd, J = 2.0, 8.4 Hz), 7.65 (1H, d, J = 
2.0 Hz), 7.70 (1H, d, J = 8.4 Hz), 7.91 (1H, s). 
IR(KBr)v: 2984, 1669 cmr*. 

25 Reference Example 57 

[0166] In THF (30ml) were dissolved methyl 7-[4-(2-ethoxyethoxy)phenyl]-2,3-dihydro-1H-1-benzazepine-4-carbox- 
ylate (0.25g) and pyridine (0.5ml). To the solution was added methanesutfonic anhydride (0.6g), and the mixture was 
stirred under nitrogen atmosphere at 50°C overnight. To the mixture was added methanesulfonic anhydride (0.1 g and 

30 the mixture was stirred at 50°C for 2 hours. The solvent was evaporated. To the residue was added water, and the 
mixture was extracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried with 
anhydrous magnesium sulfate, and the solvent was evaporated. The residue was purified with silica gel column chro- 
matography (ethyl acetate/hexane) to give methyl 7-[4-(2-ethoxyethoxy)phenyl}-1-methanesulfonyl-2,3-dihydro-1H- 
1 -benzazepine-4-carboxylate (0.1 3g) as pale yellow crystals. 

35 mp143-146°C. 

1 H-NMR (S ppm, CDCI 3 ) 1 .27 (3H, t, J = 6.9 Hz), 2.78 (3H, s), 3.06 (2H, t, J = 5.2 Hz), 3.63 (2H, q, J = 6.9 Hz), 3.81 - 
3.89 (7H, m), 4.19 (2H, t, J = 4.9 Hz), 7.03 (2H, d, J = 8.8 Hz), 7.49 - 7.57 (3H, m), 7.64 (1H, d, J = 2.0 Hz), 7.68 (1H, 
d, J = 8.4 Hz), 7.81 (1H.S). 
IR (KBr) v: 2932, 2872, 1 709 cnr*. 

40 

Reference Example 58 

[0167] In methanol (20ml) and THF (20ml) was dissolved methyl 7-[4-(2- ethoxyethoxy)phenyI]-1 -methanes ulfonyl- 
2,3-dihydro-1 -benzazepine-4-carboxylate (0.1 3g). To the solution was added 1 N sodium hydroxide solution (3ml), and 

45 the mixture was stirred at room temperature overnight and concentrated. To the residue was added water, and the 
mixture was neutralized with 1 N hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with 
water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give 
7-[4-(2-ethoxyethoxy)phenyl]-1 -methanesu If onyl-2,3-di hydro- 1 H-1 -benzazepine-4-carboxylic acid (0.1 2g) as pale yel- 
low crystals. 

50 mp222-225°C. 

1 H-NMR (5 ppm, CDCI 3 ) 1 .27 (3H, t, J = 7.1 Hz), 2.81 (3H, s), 3.08 (2H, t, J = 5.1 Hz), 3.63 (2H, q, J = 7.1 Hz), 3.81 - 
3.91 (4H, m), 4.1 9 (2H, t, J = 4.8 Hz), 7.03 (2H, d, J = 8.8 Hz), 7 : 52 (2H, d, J = 8.8 Hz), 7.57 (1 H, dd, J = 2.2, 9.0 Hz), 
7.64 (1H, d, J = 2.2 Hz), 7.67 (1H, d, J - 9.0 Hz), 7.90 (1N, s). 
IR (KBr) v: 2978, 2872, 1694, 1669 cnrr 1 . 

55 

Reference Example 59 

[0168] In THF (35ml) were dissolved methyl 7-[4-(3-ethoxypropoxy)phenyl]-2,3-dihydro-1H-1-benzazepine-4-car- 
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boxylate (0.4g) and pyridine (0.75ml). To the solution was added methanesulfonic anhydride (0.92g), and the mixture 
was stirred under nitrogen atmosphere at room temperature overnight. To the mixture was added methanesulfonic 
anhydride (0.25g), and the mixture was stirred at 50°C overnight. The solvent was evaporated. To the residue was 
added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with water and saturated 
5 brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated. The residue was purified with 
silica gel column chromatography (ethyl acetate/hexane) to give methyl 7-[4-(3-ethoxypropoxy)phenyl]-1-methanesul- 
fonyl-2,3-dihydro-1H-1-benzazepine-4-carboxylate (0.26g) as pale yellow crystals. 
mp127- 129°C. 

1 H-NMR (5 ppm, CDCI3) 1 .22 (3H, t, J = 7.0 Hz), 2.02 - 2.1 5 (2H, m) , 2.78 (3H, s), 3.05 (2H, t, J = 5.5 Hz), 3.51 (2H, 
10 q, J = 7.0 Hz), 3.62 (2H, t, J = 6.2 Hz), 3.85 (3H, s), 3.86 (2H, t, J = 5.5 Hz), 4.12 (2H, t, J = 6.2 Hz), 7.00 (2H, d, J = 
8.8 Hz), 7.51 (2H, d, J = 8.8 Hz), 7.55 (1H, dd, J = 2.2, 8.4 Hz), 7.63 (1H, d, J = 2.2 Hz), 7.67 (1H, d, J = 8.4 Hz), 7.80 
(1H,s). 

JR (KBr) v: 2951, 2872, 1711 cm" 1 . 
15 Reference Example 60 

[0169] In methanol (25ml) and THF (25ml) was dissolved methyl 7-[4-(3-ethoxypropoxy)phenyl]-1 -methanesuffonyl- 
2,3-dihydro-1H-1-benzazepine-4-carboxylate (0.22g). To the solution was added 1N sodium hydroxide solution (5ml), 
and the mixture was stirred at room temperature overnight and concentrated. To the residue was added water, and 
20 the mixture was neutralized with 1 N hydrochloric acid and extracted with ethyl acetate. The organic layer was washed 
with water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give 
7-[4-(3-ethoxypropoxy)phenylH-methanesufo^ acid (0.23g) as pale 

yellow crystals, 
mp 210-212°C. 

25 1 H-NMR (6 ppm, CDCI3) 1 .22 (3H, t, J = 7.2 Hz), 2.03 - 2.15 (2H, m), 2.81 (3H, s), 3.08 (2H, t, J = 5.5 Hz), 3.52 (2H, 
q, J = 7.2 Hz), 3.63 (2H, t, J = 6.0 Hz), 3.89 (2H, t, J = 5.5 Hz), 4.13 (2H, t, J = 6.2 Hz), 7.00 (2H, d, J = 8.8 Hz), 7.52 
(2H, d, J = 8.8 Hz), 7.57 (1 H, dd, J = 1 .8, 8.4 Hz), 7.65 (1 H, d, J = 1 .8 Hz), 7.69 (1 H, d, J - 8.4 Hz), 7.91 (1 H, s). 
IR (KBr) v: 3036, 2870, 1671 cnr 1 . 

Anal. Calcd. for C^H^NOgS: C, 62.00; H, 6.11; N, 3.14. Found C, 62.17; H, 5.99; N, 3.17. 

30 

Reference Example 61 

[0170] In dimethyl carbonate (15ml) was dissolved 7-bromo-1 ,2,3,4-tetrahydro-1-benzazepin-5-one (0.68g). To the 
solution was added sodium methoxide (0.92g), and the mixture was refluxed under nitrogen atmosphere for 8 hours 

35 and poured into ice-water. To the mixture was added 1N hydrochloric acid, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, 
and the solvent was evaporated. The residue was purified with silica gel column chromatography (ethyl acetate/hexane) 
to give pale yellow oil (0.88g), which was dissolved in THF (30ml). To the solution was added sodium borohydride 
(0.1g) at -40°C and then was added dropwise methanol (3ml), and the mixture was stirred at -15°C for 1 hour. To the 

40 mixture was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with water 
and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated. The residue was 
dissolved in THF (25ml), and to the solution was added triethylamine (0.7ml), and then was added dropwise, under 
ice-cooling, methanesulfonyl chloride (0.6ml). Under nitrogen atmosphere, the mixture was stirred at room temperature 
overnight, and to the mixture was added dropwise DBU (2.5ml) at room temperature. The mixture was refluxed for 30 

<5 minutes, and the solvent was evaporated. To the residue was added water, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, 
and the solvent-was evaporated. The residue was purified with silica gel column chromatography (ethyl acetate/hex- 
ane) to give methyl 7-bromo-1-methoxycarbonyl-2,3-dihydro-1H-1-benzazepine-4-carboxytate (0.3g) as colorless 
crystals. 

so mp135- 136°C. 

1 H-NMR (8 ppm, CDCI3) 2.92 (2H, t, J = 5.1 Hz), 3.70 (2H, br), 3.74 (3H, s), 3.82 (3H, s), 7.26 (1H, br), 7.42 (1 H, dd, 
J = 2.2, 8.4 Hz), 7.56 - 7.57 (2H, m). 
IR(KBr)v: 2951,1713 cm* 1 . 

Anal. Calcd. for C 14 H 14 BrN0 4 : C, 49.43; H, 4.15; N, 4.12. Found C, 49.53; H, 4.08; N, 4.06. 

55 

Reference Example 62 

[01 71 ] A mixture of methyl 7-bromo-1 -methoxycarbonyl-2 J 3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.3g), 4-mor- 
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pholinophenyl borate (0.22g), 1 M potassium carbonate solution (2.5ml), ethanol (2.5ml) and toluene (25ml) was stirred 
under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis(triphenylphosphine) 
palladium (0.04g), and the mixture was refluxed overnight under argon atmosphere and extracted with ethyl acetate. 
The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the 
5 solvent was evaporated under reduced pressure. The residue was purified with silica gel column chromatography (ethyl 
acetate/hexane) to give methyl 1-methoxycarbonyl-7-(4-morpholinophenyl)-2,3-dihydro-1H-1-ben2a2epine-4-carbox- 
ylate (0.31 g) as pale yellow crystals. 
mp216-220°C. 

1 H-NMR (5 ppm, CDCI 3 ) 2.94 (2H, t, J = 5.4 Hz), 3.20 - 3.25 (4H, m), 3.75 (2H, br), 3.76 (3H, br), 3.83 (3H, s), 3.87 - 
10 3.92 (4H, m), 6.99 (2H, d, J = 9.0 Hz), 7.39 (1 H, br), 7.50 - 7.55 (3H, m), 7.60 (1H, s), 7.73 (1H ( s). 
IR(KBr)v: 2953, 1713 cm-1. 

Anal. Calcd. for C 24 H 26 N 2 O 5 -0.2H 2 O: C, 67.65; H, 6.25; N, 6.57. Found C, 67.50; H, 6.10; N, 6.58. 
Reference Example 63 

15 

[0172] In methanol (40ml) and THF (60ml) was dissolved methyl 1 -methoxycarbonyl-7-(4-moroholinophenyi)-2 ( 3-di- 
hydro-1 H-1-benzazepine-4-carboxylate (0.31g). To the solution was added 1 N sodium hydroxide solution (5ml)| and 
the mixture was stirred at room temperature overnight. To the mixture was added 1 N sodium hydroxide solution (2.5ml), 
and the mixture was stirred at room temperature overnight and concentrated. The residue was neutralized with 1N 
20 hydrochloric acid, precipitated crystals were filtered and washed with water to give 1-methoxycarbonyl-7-(4-mor- 
pholinophenyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxylic acid (0.29g) as colorless crystals, 
mp 274 - 279°C (dec). 

1 H-NMR (5 ppm, DMSO-oy 2.78 (2H, Mike), 3.16 - 3.1 B (4H, m), 3.60 (2H, br), 3.66 (3H, s), 3.75 - 3.77 (4H, m), 7.03 
(2H, d, J = 8.6 Hz), 7.40 (1 H, d, J = 8.4 Hz), 7.58 - 7.69 (4H, m), 7.79 (1 H, s), 1 2.65 (1 H, br). 
25 |R (KBr) v: 2969, 1 705, 1 678 crrr 1 . 

Anai. Caicd. for C23H 24 N 2 O 5 .0.5H 2 O: C, 66.17; H, 6.04; N, 6.71. Found C, 66.15; H, 5.74; hi, 6.68. 

Reference Example 64 

30 [01 73] In pyridine (1 0.0ml) were dissolved ethyl 4-(4-bromo-2-formyiphenyl)aminobutyrate (3.1 6g) and tosyl chloride 
(2.88g), and the mixture was stirred at 50°C for 62 hours. The mixture was diluted with ethyl acetate, washed with 1 N 
hydrochloric acid and saturated brine, and the organic layer was dried with anhydrous magnesium sulfate. The solvent 
was evaporated under reduced pressure, and the residue was purified with silica gel column chromatography (150g, 
hexane : ethyl acetate « 6 : 1 -> 4:1) to give ethyl 4-(4-bromo-2-formylphenyl)-4-[(4-methylphenyl)sulfonyl]aminobu- 

35 tyrate(1.47g,31%)asbrownoil. 

1 H-NMR (200 MHz, CDCI 3 ) 5 1 .23 (3H, t, J = 7.0 Hz), 1 .77 (2H, quint, J = 7.2 Hz), 2.35 (2H, t, J = 7.1 Hz), 2.45 (3H, 
s), 3.27 - 3.38 (1H, m), 3.88 - 3.96 (1H, m), 4.09 (2H, q, J = 6.9 Hz), 6.60 (1H, d, J = 8.6 Hz), 7.29 (2H, d, J = 9.2 Hz)' 
7.44 (2H, d, J = 6.4 Hz), 7.59 (1H, dd, J = 8.5, 2.5 Hz), 8.15 (1H, d, J = 2.6 Hz), 10.35 (1H, s). 
IR (KBr) 1732, 1694, 1474, 1377, 1350, 1184, 1163, 723, 655, 579 cm-1. 

40 

Reference Example 65 

[0174] In a mixture of t-butanol and toluene (1:10, v/v, 66.0ml) was dissolved ethyl 4-(4-bromo-2-formylphenyl)- 

4-[(4-methylphenyl)sulfonyl]aminobutyrate (1456mg). To the solution was added at room temperature potassium t- 

45 butoxide (384mg), and the mixture was stirred at 1 00°C for I hour. To the mixture was added 1 N hydrochloric acid to 

convert weakly acidic solution, and the mixture was extracted with ethyl acetate. The organic layer was washed with 

water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated under reduced 

pressure. The residue was purified with silica gel column chromatography (75g, hexane : ethyl acetate = 6 : 1 ) to give 

ethyl 7-bromo-1-[(4-methylphenyl)sulfonyl]-2,3-dihydro-1H-1-benzazepine-4-carboxylate (413mg, 30%) as yellow 
so amorphous. 

1 H-NMR (200 MHz, CDCI 3 ) 8 1 .29 (3H, t, J = 7.2 Hz), 2.35 (3H, s), 2.86 (2H, td, J = 5.8, 1 .4 Hz), 3.87 (2H t J = 6 1 
Hz), 4.19 (2H, q, J = 7.1 Hz), 7.13 (2H, d, J = 8.0 Hz), 7.15 - 7.19 (1H, m), 7.39 - 7.55 (5H, m). 
IR (KBr) 1709, 1485, 1350, 1246, 1194, 1163, 1090, 710, 696, 662 cm- 1 . 

55 Reference Example 66 

[0175] In a mixture of water : ethanol : toluene (1 : 1 : 10 v/v, 1 8.0ml) were dissolved 4-(4-morpholino)phenyl borate 
(278mg) and ethyl 7-bromo-1-[(4-methylphenyl)sulfonyl]-2,3- dihydro-1H-1-benzazepine-4-carboxylate (403mg). To 
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the solution was added potassium carbonate (297mg), and the mixture was stirred under argon atmosphere at room 
temperature for 30 minutes. To the mixture was added tetrakistriphenylphosphinepaliadium (41 mg), and the mixture 
was refluxed under argon atmosphere for 13 hours. The mixture was diluted with ethyl acetate, and washed with water 
and saturated brine. The organic layer was dried with anhydrous magnesium sulfate, and the solvent was evaporated 
5 under reduced pressure. The residue was purified with silica gel column chromatography (45g, hexane : ethyl acetate 
= 4 : 1 -> 3 : 1) to give ethyl 7^(4^ethylphenyl)surfonyn-7^4-(4-morpholino)phenyl]-2,3-dihydro-1H-1-benzazepine- 
4-carboxylate (460mg, 96%) as yellow crystals. 

1 H-NMR (200 MHz, CDCI 3 ) 5 1 .30 (3H, t, J = 7.2 Hz), 2.34 (3H, s), 2.B7 (2H, t, J = 5.3 Hz), 3.23 (4H, t, J = 4.9 Hz), 
3.90 (4H, t, J = 4.8 Hz), 3.90 - 3.95 (2H, m), 4.20 (2H, q, J = 7.1 Hz), 6.99 (2H, d, J = 9.0 Hz), 7.12 (2H, d, J = 8.2 Hz), 
W 7.36 (1 H, s), 7.45 (2H, d, J = 8.4 Hz), 7.53 (2H, d, J = 8.6 Hz), 7.46 - 7.6B (3H, m). 
IR (KBr) 1705, 1609, 1493, 1348, 1233, 1161, 1123, 1092, 932, 818, 671 cm' 1 . 

Reference Example 67 

15 [0176] In THF (1 0.0ml) was dissolved methyl 7-[4-(4-morpholino)phenylj-2,3-dihydro-1 H-1 -benzazepine-4-carbox- 
ylate (369mg), and to the solution were added pyridine (0.11ml) and acetyl chloride (0.086ml) at room temperature or 
at 0°C. The mixture was stirred at room temperature for 30 minutes, and diluted with ethyl acetate and washed with 
water and saturated brine. The organic layer was dried with anhydrous magnesium sulfate, and the solvent was evap- 
orated under reduced pressure to give methyl 1-acetyl-7-[4-(4-morpholino)phenyl]-2,3-dihydro-1H-1-benzazepine- 

20 4-carboxylate (400mg, 97%) as pale yellow amorphous. 

1 H-NMR (200 MHz, CDCI3) 8 2.05 (3H, s), 2.74 - 3.19 (3H, m), 3.24 (4H, t, J = 4.8 Hz), 3.83 (3H, s), 3.90 (4H, t, J = 
4.8 Hz), 4.73 - 4.85 (1 H, m), 7.01 (2H, d, J = 8.8 Hz), 7.23 (1 H, d, J = 8.2 Hz), 7.54 (2H, d, J = 8.8 Hz), 7.51 - 7.56 (1 H, 
m), 7.67 (1 H, d, J = 1 .8 Hz), 7.74 (1H, s). 
IR (KBr) 1709 ,1659, 1609, 1497, 1389, 1233, 1123 cm" 1 . 

25 

Reference Example 68 

[0177) In a mixture of THF and ethanol (1:1 .vW, 10.0ml) was dissolved methyll-acetyl-7-[4-(4-morpholino)phenyl]- 
2,3-dihydro-1H-1-benzazepine-4-carboxylate (394mg). To the solution was added 1N sodium hydroxide solution 

30 (3.0ml), and the mixture was stirred at room temperature for 1 2 hours. To the mixture was added 1 N hydrochloric acid 
to convert weakly acidic solution, and the mixture was extracted with ethyl acetate. The organic layer was dried with 
anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure to give 1-acetyl-7-[4-(4-mor- 
pholino)phenyl3-2,3-dihydro-1H-1-benzazepine-4-carboxylic acid (372mg, 98%) as pale yellow crystals. 
1 H-NMR (200 MHz, DMSO-d6) 6 1 .95 (3H, s), 2.75 (3H, br), 3.17 (4H, t, J = 4.7 Hz), 3.76 (4H, t, J = 4.8 Hz), 4.54 (1 H, 

35 br), 7.03 (2H, d, J = 8.8 Hz), 7.46 (1H, d, J = 8.2 Hz), 7.63 - 7.72 (4H, m), 7.88 (1H, s). 

Reference Example 69 

[0178] In THF (500m!) was dissolved methyl anthranylate (247.8g, 130mol). To the solution were added pyridine 
40 (205. 7g, 2.60ml) and tosyl chloride (260.2g, 1 .37mol) at room temperature, and the mixture was stirred for 14.5 hours 
(overnight). To the mixture were added ethyl acetate and water to carry out extraction, and the organic layer was 
washed with 1N hydrochloric acid, water and saturated brine, and dried with anhydrous magnesium sulfate. Under 
reduced pressure, the solvent was evaporated to give crystals which were washed with ethyl acetate and IPE (isopropyl 
ether) to give white crystals of methyl N-tosylanthranylate (348.0g). The mother liquor was treated by the same pro- 
45 cedure to give methyl N-tosylanthranylate (32.4g). 
Yield, 380.4 g (96%). 
mp111 -112°C. 

1 H-NMR (CDCI3, 200 MHz) h 2.36 (3H, s), 3.88 (3H, s), 7.03 (1H, td, J = 7.6, 1.7 Hz), 7.22 (2H, d, J = 8.0 Hz), 7.45 
(1 H, td, J = 7.9, 1 .5 Hz), 7.67 - 7.78 (1 H, m), 7.75 (2H, d, J = 8.4 Hz), 7.92 (1 H, dd, J = 8.0, 1 .6 Hz), 1 0.63 (1 H, brs). 
50 |R (KBr) 3173, 1688, 1493, 1260, 1161 , 1090, 567 cm' 1 . 

Reference Example 70 

[0179] In 85% acetic acid solution (1000ml) were suspended methyl N-tosylanthranylate (100g, 328mmol) and so- 
55 dium acetate (29. 6g, 361 mmol). To the solution was added dropwise at room temperature a solution of bromine (21 .0ml, 
408mmol) in 85% acetic acid solution (100ml), and the mixture was stirred at 70°C for 2 hours. To the mixture was 
added sodium thiosulfate pentahydrate at room temperature, and excess bromine was reduced. The mixture was 
concentrated under reduced pressure, and to the residue were added water and ethyl acetate. The separated organic 
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layer was washed with potassium carbonate solution and saturated brine and dried with anhydrous magnesium sulfate. 
Under reduced pressure, the solvent was evaporated to give crystals, which were washed with IPE to give white crystals 
of methyl 5-bromoN-tosylanthranylate (116.9g). The mother liquor was treated by the same procedure to give methyl 
5-bromo-Ntosylanthranylate (6.9g). 
Yield, 123.5g (98%). 
mp123- 124°C. 

1 H-NMR (CDCI 3 , 200 MHz) 8 2.38 (3H, s), 3.89 (3H, s), 7.24 (2H, d, J = 9.2 Hz), 7.53 (1H, dd, J = 8.8, 2.2 Hz), 7.61 
(1H/ d, J = 8.6 Hz), 7.73 (2H, d, J = 8.0 Hz), 8.03 (1N ( d, J = 2.2 Hz), 10.52 (1H, brs). 

Reference Example 71 

[0180] In a mixture of water :ethanol : toluene (1 : 1 : 10, v/v. 42.0ml) were dissolved 4-propoxyphenyl borate (746mg) 
and methyl 7-bromo-1 -(t-butoxycarbonyl)-2,3-di hydro- 1 H-1 -benzazepine-4-carboxylate (1 320mg). To the solution was 
added potassium carbonate (1145mg), and the mixture was stirred under argon atmosphere at room temperature for 
30 minutes. To the mixture was added tetrakistriphenylphosphinepaliadium (160mg), and the mixture was heated to 
reflux under argon atmosphere for 14.5 hours. The mixture was diluted with ethyl acetate, and washed with water and 
saturated brine, and the organic layer was dried with anhydrous magnesium sulfate. The solvent was evaporated under 
reduced pressure; and the residue was purified with silica gel column chromatography (75g, hexane : ethyl acetate = 
3 : 1) to give methyl 1-(t-butoxycaifconyl)-7-(4-ropox^ as ye || 0W 

amorphous. The obtained methyl 1-(t-butoxycarbonyl)-7-(4-propoxyphenyl)-2 l 3-dihydro-1H-1-benzazepine-4-carbox- 
ylate was dissolved in ethyl acetate (80ml). To the solution was added 6N hydrochloric acid (20m!) at room temperature, 
and the mixture was stirred at 1 00°C for 30 minutes and neutralized with 1 N sodium hydroxide and saturated sodium 
hydrogen carbonate solution. The separated organic layer was washed with saturated sodium hydrogen carbonate 
solution, water and saturated brine, and dried with anhydrous magnesium sulfate. The solvent was evaporated under 
reduced pressure to give crystals, which were washed with ethyl acetate/hexane to give methyl 7-(4-propoxyphenyl)- 
2,3-dihydro-iH-i-benzazepine-4-carboxyiate (94/mg) as yeiiow crystals. I he mother liquor was concentrated, and 
the residue was purified with silica gel column chromatography (15g/ hexane:ethyl acetate=4:1 ) to give desired product 
(147mg). 

Yield, 1094mg (94%). 
mp 134-137°C. 

1 H-NMR (200 MHz, CDCI 3 ) 5 1 .05 (3H, t, J = 8.1 Hz), 1 .83 (2H, sextet, J = 7.0 Hz), 2.88 (2H, t, J = 4.4 Hz), 3.40 (2H 
t, J = 4.8 Hz), 3.81 (3H, s), 3.96 (2H, t, J = 6.6 Hz), 6.67 (1 H, d, J = 8.4 Hz), 6.90 - 6.98 (2H, m), 7.32 (1 H, dd, J = 8 4* 
2.2 Hz), 7.45 (2H, d, J = 8.4 Hz), 7.46 (1 H, d, J = 1 .8 Hz), 7.73 (1 H, s). 
IR (KBr)3384, 2963, 1698, 1609, 1499, 1269, 1242, 1209, 1177, 818cm-i. 

Anal. Calcd. for C^H^NC^ (0.1H 2 O additive): C, 74.36; H, 6.89; N, 4.13. Found C, 74.31; H, 6.81; N, 4.10. 
Reference Example 72 

[0181] To anhydrous acetic acid (0.65ml) was added formic acid (0.32ml) at 0°C, and the mixture was stirred at 60°C 
for 2 hours, air-cooled and diluted with THF (10ml). In THF (10ml) was dissolved methyl 7-(4 propoxyphenyl)-2,3-di- 
hydro-1H-1-benzazepine-4-carboxy!ate (520mg), and the solution was added dropwise to the previously prepared 
solution of formic anhydride in THF, at 0°C. The mixture was stirred at room temperature for 1.5 hours. The solvent 
was evaporated under reduced pressure, and the residue was diluted with ethyl acetate, washed with saturated sodium 
hydrogen carbonate solution, water and saturated brine, and dried with anhydrous magnesium sulfate. The solvent 
was evaporated under reduced pressure to give crystals, which were washed with ethyl acetate/hexane to give methyl 
1-formyl-7-(4-propoxyphenyl)-2,3-dihydro-1H-1-benzazepine-4-carboxylate (563mg) as white crystals 
mp 151.5 -153°C. 

1 H-NMR (200 MHz, CDCI 3 ) 8 1 .07 (3H, t, J = 7.5 Hz), 1 .85 (2H, sextet, J = 7.1 Hz), 2.92 (2H, t, J = 5.1 Hz), 3.84 (3H, 
s), 3.85 (2H, t, J = 5.5 Hz), 3.98 (2H, t, J = 6.6 Hz), 6.98 - 7.02 (2H, m), 7.17 (1 H, d, J = 8.0 Hz), 7.48 - 7 54 (2H m)' 
7.56 (1 H, dd, J = 8.2, 2.2 Hz), 7.68 (1 H, d, J = 2.0 Hz), 7.76 (1 H, s), 8.53 (1 H, s). 
IR (KBr) 1709, 1678, 1497, 1358, 1236, 1192, 824 cm- 1 . 

Anal Calcd. for C^H^NO^ C, 72.31 ; H, 6.34; N, 3.83. Found C, 72.35; H, 6.45; N, 3.83. 
Reference Example 73 

[0182] In THF (15.0ml) was dissolved methyl 7-(4-propoxyphenyl)-2,3-dihydro-1H-1-benzazepine-4-carboxylate 
(431 mg). To the solution was added pyridine (1 .0ml) and then was added a solution of methanesulfonic anhydride 
(1 .1 1 g) in THF (5.0 ml), at room temperature, and the mixture was stirred at 50°C for 1 5 hours. The mixture was diluted 
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with ethyl acetate, and washed with water, 1 N hydrochloric acid, water and saturated brine, and the organic layer was 
dried with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure to give crystals, which 
were washed with ethy! acetate to give methyl 1 -methylsulf onyl-7-(4-propoxyphenyl)-2,3-dihydro-1 H-1 -benzazepine- 
4-carboxylate (238mg) as white crystals. The mother liquor was concentrated, and the residue was purified with silica 

5 gel column chromatography (1 5g, hexane : ethyl acetate = 2 : 1 ) to give desired product. The obtained methyl 1 -meth- 
ylsulfonyl-7-(4-propoxyphenyl)-2,3-dihydro-1 H-1-benzazepine-4-carboxylate was collected and dissolved in a mixture 
of THF and ethanol (1:1, v/v, 40ml). To the solution was added 1 N sodium hydroxide solution (1 4.0ml and the mixture 
was stirred at room temperature for 1 B hours. The mixture was a little concentrated, and to the residue was added 1 N 
hydrochloric acid to convert weakly acidic solution. The mixture was extracted with ethyl acetate, and the organic layer 

10 was washed with water and saturated brine, and dried with anhydrous magnesium sulfate. The solvent was evaporated 
under reduced pressure to give crystals, which were washed with ethyl acetate/hexane to give 1 -methylsutfonyl- 
7-(4-propoxyphenyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxylic acid (273mg, 53%) as white crystals. 
mp261 -263°C (dec). 

1 H-NMR (200 MHz, DMSO-d 6 ) 5 1 .00 (3H, t, J = 7.3 Hz), 1 .76 (2H, sextet, J = 7.0 Hz), 2.91 (2H, Mike), 3.08 (3H, s), 
15 3.71 (2H, Mike), 3.98 (2H, t, J = 6.6 Hz), 7.02 (2H, d, J = 8.6 Hz), 7.51 (1H, d, J = 8.4 Hz), 7.61 - 7.65 (1H, m), 7.67 
(2H, d, J = 8.8 Hz), 7.75 (1H, s), 7.86 (1H; d, J = 1.4 Hz). 
IR (KBr) 1669, 1499, 1435, 1341, 1273, 1248, 1144, 970, 824, 787 7 cm* 1 . 

Anal. Calcd. for C 21 H23N0 5 S (0.2H 2 O additive): C, 62.27; H, 5.82; N, 3.46. Found C, 62.17; H, 5.87; N, 3,45. 
20 Reference Example 74 

[0183] In a mixture of THF and ethanol (1 : 1 , v/v. 24.0ml ) was dissolved methyl 1 -formyl-7-(4-propoxyphenyl)-2,3-di- 
hydro-1 H-1 -benzazepine-4-carboxy late (501mg). To the solution was added 1N sodium hydroxide solution (15.0ml), 
and the mixture was stirred at room temperature for 1 6 hours. The mixture was a little concentrated, and to the residue 
25 was added 1 N hydrochloric acid to convert weakly acidic solution. The mixture was extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine, and dried with anhydrous magnesium sulfate. The solvent 
was evaporated under reduced pressure to give crystals, which were washed with ethyl acetate/hexane to give 1 -formyl- 
7-(4-propoxypheny1)-2,3-dihydro-1 H-1-benzazepine-4-carboxylic acid (4B2mg) as white crystals, 
mp 215-217°C. 

30 1H-NMR (200 MHz, DMSO-d 6 ) 8 1 .03 (3H, t, J = 7.4 Hz), 1 .71 - 1 .84 (2H, m), 2.79 (2H, t, J = 5.4 Hz), 3.75 (2H, t, J = 
5.6 Hz), 3.98 (2H, t, J = 6.5 Hz), 7.00 (2H, d, J = 8.8 Hz), 7.34 (1H, d, J = 8.4 Hz), 7.59 - 7.65 (3H, m), 7.73 (1H, s), 
7.82 (1 H, d, J = 1 .6 Hz), 8.53 (1 H, s). 

IR (KBr) 1701, 1682, 1644, 1501, 1366, 1294, 1256, 1233, 1186, 820 cm- 1 . 

Anal. Calcd. for C 21 H 21 N0 4 : C, 71 .78; H, 6.02; N, 3.99. Found C, 72.08; H, 6.12; N, 4.06. 

35 

Reference Example 75 

[01 84J In a mixture oTwater : ethanol : toluene (1 : 1 : 1 0, v/v, 42.0ml) were dissolved 4-ethoxy-3-fluorophenyl borate 
(754mg) and methyl 7-bromo-1-(t-butoxycarbonyl)-2,3-dhydro-1H-1-benzazepine-4-carboxylate (1305mg). To the so- 

40 lution was added potassium carbonate (1132mg), and the mixture was stirred under argon atmosphere at room tem- 
perature for 30 minutes. To the mixture was added tetrakistriphenylphosphinepalladium (158mg), and the mixture was 
heated to reflux under argon atmosphere for 10 hours. The mixture was diluted with ethyl acetate, and washed with 
water and saturated brine, and the organic layer was dried with anhydrous magnesium sulfate. The solvent was evap- 
orated under reduced pressure, and the residue was purified with silica gel column chromatography (75g, hexane : 

45 ethyl acetate= 4 : 1 ) to give methyl 1 -(t-butoxycarbonyl)-7-(4-ethoxy-3-fluorophenyl)-2,3-dihydoro-1 H^1 -benzazepine- 
4-carboxylate as yellow amorphous. The obtained methyl 1-(t-butoxycarbonyl)-7-(4-ethoxy-3-fluoropheny0-2 f 3-dihy- 
dro-1 - (t-butoxycartonyl)-7-(4-ethoxy-3-fluorophenyr)-2,3-dihydoro-1 H-1 -benzazepine-4-carboxylate was dissolved in 
ethyl acetate (80ml). To the solution was added 1 N hydrochloric acid (1 5ml) at room temperature, and the mixture was 
stirred at 100°C for 1 hour and neutralized with 1N sodium hydroxide and saturated sodium hydrogen carbonate so- 

so lution. To the mixture was added ethyl acetate, and the separated organic layer was washed with saturated sodium 
hydrogen carbonate solution, water and saturated brine, and dried with anhydrous magnesium sulfate. The solvent 
was evaporated under reduced pressure, and the residue was purified with silica gel column chromatography (50g, 
hexane : ethyl acetate = 9 :1 -»4 : 1 -»2 : 1)to give methyl 7-(4-ethoxy-3-fluorophenyl)-2,3-dihydro-1 H-1 -benzazepine- 
4-carboxylate (1 007mg, 86%) as yellow crystals. 

55 mp134-137°C. 

1 H-NMR (200 MHz, CDCI3) 5 1 .47 (3H, t, J = 7.0 Hz), 2.89 (2H, t, J = 4.4 4 Hz), 3.41 (2H, q, J = 4.8 Hz), 3.81 (3H, s), 
4.14 (2H, q, J = 7.1 Hz), 4.63 (1H, brs), 6.67 (1H, d, J = 8.2 Hz), 6.94 - 7.03 (1H, m), 7.19 - 7.31 (3H, m), 7.44 (1H, d, 
J = 2.2 Hz), 7.71 (1H,s). 
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IR (KBr) 3385, 1696, 1624, 1503, 1478, 1435, 1312, 1292,1235, 1211, 1173 cm" 1 . 

Anal. Calcd. for C2 0 H 20 FNO 3 : C, 70.37; H, 5.91 ; N, 4.10. Found C, 70.35; H, 5.73; N, 4.03. 

Reference Example 76 

[01 85] To anhydrous acetic acid (0.63ml) was added formic acid (0.31 ml) at 0°C, and the mixture was stirred at 60°C 
for 2 hours, cooled and diluted with THF (10ml). In THF (10ml) was dissolved methyl 7-(4-ethoxy-3-fluorophenyI)- 
2,3-dihydro-1H-1-benzazepine-4-carboxylate (510mg), and the solution was added dropwise to the previously pre- 
pared solution of formic anhydride in THF, at 0°C. The mixture was stirred at room temperature for 2 hours, and the 
solvent was evaporated under reduced pressure. The residue was diluted with ethyl acetate, washed with saturated 
sodium hydrogen carbonate solution, water and saturated brine, and dried with anhydrous magnesium sulfate. The 
solvent was evaporated under reduced pressure to give crystals, which were washed with ethyl acetate/hexane to give 

methyl 7-(4-ethoxy-3-fluoropheny)-1-formyl-2,3-dihydro-1H-1-benzazepine-4-carboxylate (490mg, 89%) as white 
crystals. 

mp 126- 127.5°C. 

1 H-NMR (200 MHz, CDCy 5 1 .49 (3H, t, J = 7.0 Hz), 2.95 (2H, td, J = 5.5, 1.1 Hz), 3.83 - 3.88 (2H, m), 3.84 (3H, s), 
4.17 (2H, q, J - 7.1 Hz), 7.05 (1H, t, J « 8.7 Hz), 7.19 (1N, d, J = 8.0 Hz), 7.28 - 7.37 (2H, m), 7.54 (1H, dd, J = 8.2, 
2.2 Hz), 7.66 (1 H, d, J = 2.2 Hz), 7.75 (1 H/ s), 8.54 (1 H, s). 
IR (KBr) 1707, 1674, 1501, 1269, 1236 cnr 1 . 

Anal. Calcd. for C 21 H 20 FNO 4 : C, 68.28; H, 5.46; N, 3.79. Found C, 68.18; H, 5.52; N, 3.70. 
Reference Example 77 

[0186] In THF (10.0ml) was dissolved methyl 7-(4-ethoxy-3-fluorophenyl)-2,3-dihydro-1H-1-benzazepine-4-carbox- 
ylate (345mg). To the solution was added pyridine (0.82ml), and to the mixture was added a solution of methanesulfonic 
anhydride (650mg) in i riF (5.0ml), ai room temperature. The mixture was stirred at room temperature for 37.5 hours, 
diluted with ethyl acetate, and washed with water, 1N hydrochloric acid, water and saturated brine, and the organic 
layer was dried with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure to give crys- 
tals, which were washed with ethyl acetate/hexane to give methyl 7-(4-ethoxy-3-fluorophenyi)-1 -methylsulfonyl-2,3-di- 
hydro-1 H-1 -benzazepine-4-carboxylate (1 93mg ) as white crystals. The mother liquor was concentrated, and the res- 
idue was purified with silica ge! column chromatography (15g, hexane : ethyl acetate = 3 : 1) to give desired product. 
The obtained methyl 7-(4-ethoxy-3-fluorophenyl)-1- methylsulfonyl-2,3-dihydro-1H-1-benzazepine-4-carboxylate was 
collected and dissolved in a mixture of THF and ethanol (1 : 1, v/v, 10.0ml). To the solution was added 1N sodium 
hydroxide solution (3.6mi), and the mixture was stirred at room temperature for 16.5 hours. The mixture was a little 
concentrated, and to the residue was added 1 N hydrochloric acid to convert weakly acidic solution. The mixture was 
extracted with ethyl acetate, and the organic layer was washed with water and saturated brine, and dried with anhydrous 
magnesium sulfate. The solvent was evaporated under reduced pressure to give crystals, which were washed with 
ethyl acetate/hexane to give 7-(4-ethoxy-3-f luorophenyl)-1 -methylsulfonyl-2,3-dihydro-1 H-1 -benzazepine-4-carboxyl- 
ic acid (21 3mg, 52%) as white crystals, 
mp 237 - 239°C. 

1 H-NMR (200 MHz, DMSO-cy 5 1 .38 (3H, t, J - 7.0 Hz), 2.90 (2H, t, J = 5.4 Hz), 3.09 (3H, s), 3.70 (2H, t, J = 4 8 Hz) 
4.16 (2H, q, J = 7.1 Hz), 7.23 (1H, d, J = 8.9 Hz), 7.50 - 7.56 (2H, m), 7.63 - 7.71 (2H, m), 7.76 (1H, s), 7.94 (1H, d, J 
= 1.6 Hz). 

IR (KBr) 1686, 1669, 1622, 1499, 1350, 1271, 1150, 970, 801, 783 cm * 1 . 

Anal. Calcd. for C 20 H 20 FNO 5 S (0.3H 2 O additive): C, 58.47; H, 5.05; N, 3.41 . Found C, 58.50; H, 4.94; N, 3.44. 
Reference Example 78 

[0187] In a mixture of THF and ethanol (1:1, v/v, 20.0ml ) was dissolved methyl 7-(4-ethoxy-3-fluorophenyl)-1 -formyl- 
2,3-dihydro-1H-1-benzazepine-4-carboxylate (441 mg). To the solution was added 1N sodium hydroxide solution 
(12.0ml), and the mixture was stirred at room temperature for 16 hours. The mixture was a little concentrated, and to 
the residue was added 1 N hydrochloric acid to convert weakly acidic solution. The mixture was extracted with ethyl 
acetate, and the organic layer was washed with water and saturated brine, and dried with anhydrous magnesium 
sulfate. The solvent was evaporated under reduced pressure to give crystals, which were washed with ethyl acetate/ 
hexane to give 7-(4-ethoxy-3-fluorophenyl)-1-formyl-2,3-dihydro-1H-1-benzazepine-4-carboxylic acid (435mg) as 
white crystals, mp 220 - 222°C. 

1 H-NMR (200 MHz, DMSO-d 6 ) 6 1 .37 (3H, t, J = 7.0 Hz), 2.74 (2H, t-like), 3.71 (2H, Mike), 4.16 (2H, q, J = 6 9 Hz) 
7.24 (1 H, t, J = 8.8 Hz), 7.41 (1 H, d, J = 8.4 Hz), 7.53 - 7.58 (1 H, m), 7.65 - 7.75 (3H, m), 7.99 (1 H, d-like), 8.53 (1 H, s)! 
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IR (KBr) 1705, 1655, 1499, 1362, 1304, 1292, 1273, 1231, 1217, 1196, 1134, 816cm" 1 . 

Anal. Calcd. for C 2 oH 18 FN0 4 (0.2H 2 O additive): C, 66.92; H, 5.17; N, 3.90. Found C, 66.80; H, 5.28; N, 3.81. 

Reference Example 79 

5 

[0188] In a mixture of water : ethanol : toluene (1:1:10, v/v, 36.0ml) were dissolved 4-[(2-methyrthio)ethoxy]pheny1 
borate (760mg) and methyl 7-bromo-1-(t-butoxycarbonyl)-2,3-dihydro-1H-14)en2a2epine^^arboxylate (1141 mg). To 
the solution was added potassium carbonate (990mg), and the mixture was stirred under argon atmosphere at room 
temperature for 30 minutes. To the mixture was added tetrakistriphenylphosphinepalladium (1 38mg) and the mixture 

10 was heated to reflux under argon atmosphere for 1 0 hours. The mixture was diluted with ethyl acetate, and washed 
with water and saturated brine, and the organic layer was dried with anhydrous magnesium sulfate. The solvent was 
evaporated under reduced pressure, and the residue was purified with silica gel column chromatography (50g, hexane : 
ethyl acetate = 9 : 1 -» 4 : 1) to give methyl 1-(t-butoxycarbonyl)-7-[4-(2-methylthio)ethoxyphenyl]-2,3-dihydro-1H- 
1-benzazepine-4-carboxylate (1370mg, 98%) as white crystals. 

15 mp 142.5 -143.5°C. 

1 H-NMR (200 MHz, CDCI3) 5 1.50 (9H, s), 2.24 (3H, s), 2.89 - 2.95 (4H, m), 3.63 - 3.70 (2H, br), 3.84 (3H, s), 4.21 
(2H, t, J = 6.8 Hz), 6.99 (2H, d, J = 8.8 Hz), 7.46 - 7.58 (5H, m), 7.74 (1 H f s). 
IR (KBr) 1703, 1497, 1391, 1238, 1163 cm- 1 . 

Anal. Calcd. for C2 6 H 31 N0 5 S: C, 66.50; H, 6.65; N, 2.98. Found C, 66.27; H, 6.68; N, 3.04. 

20 

Reference Example 80 

[0189] In ethy! acetate (80ml) was dissolved methyl 1-(t-butoxycarbonyl)-7-[4-(2-methytthio)ethoxyphenyl]-2,3-dihy- 
dro-1H-1-benzazepine-4-carboxylate (1320mg). To the solution was added 1 N hydrochloric acid (15ml) at room tern- 

25 perature, and the mixture was stirred at 90°C for 1 .5 hours and neutralized with 1N sodium hydroxide and saturated 
sodium hydrogen carbonate solution. To the mixture was added ethyl acetate, and the separated organic layer was 
washed with saturated sodium hydrogen carbonate solution, water and saturated brine, and dried with anhydrous 
magnesium sulfate. The solvent was evaporated under reduced pressure to give crystals, which were washed with 
ethyl acetate/hexane to give methyl 7-[4-(2-methylthio)ethoxyphenyl]-2,3-dihydro-1 H-1-benzazepine-4-carboxylate 

30 (91 Omg) as yellow crystals. The mother liquor was concentrated under reduced pressure, and the residue was purified 
with silica gel column chromatography (20g, hexane : ethyl acetate = 4 : 1) to give methyl 7-[4-(2-methylthio)ethoxy- 
pheny1]-2,3-dihydro-1H-1-benzazepine-4-carboxylate (91 Omg) as yellow crystals. Yield, 1020mg (98%). 
mp 114.5- 11 7°C. 

1 H-NMR (200 MHz, CDCl 3 ) 6 2.24 (3H, s), 2.89 (2H, t, J = 4.2 Hz), 2.91 (2H, t, J = 6.8 Hz), 3.41 (2H, t, J = 4.7 Hz), 
35 3.81 (3H, s), 4.20 (2H, t, J = 6.9 Hz), 4.63 - 4.72 (1H, br) , 6.68 (1 H, d, J = 8.4 Hz), 6.96 (2H, d, J = 8.8 Hz), 7.32 (1H, 
dd, J = 8.2, 2.2 Hz), 7.46 (1H, d, J = 2.6 Hz), 7.47 (2H, d, J = 8.8 Hz), 7.73 (1H, s). 
IR (KBr) 3380, 1698, 1609, 1499, 1269, 1244, 1209, 1174 cm" 1 

Anal. Calcd. for C^H^NC^S: C, 68.27; H, 6.27; N, 3.79. Found C, 68.16; H, 6.22; N, 3.75. 
40 Reference Example 81 

[01 90] To anhydrous acetic acid (0.65m!) was added formic acid (0.32ml) at 0°C, and the mixture was stirred at 55°C 
for 2 hours, air-cooled and diluted with THF (10ml). In THF (15ml) was dissolved methyl 7-[4-(2-methylthio)ethoxyphe- 
nyl]-2,3-dihydro-1H-1-benzazepine-4-carboxylate (565mg), and the solution was added dropwise to the previously 

45 prepared solution of formic anhydride in THF, at 0°C. The mixture was stirred at room temperature for 2 hours, and 
the solvent was evaporated under reduced pressure. The residue was diluted with ethyl acetate, washed with saturated 
sodium hydrogen carbonate solution, water and saturated brine, and dried with anhydrous magnesium sulfate. The 
solvent was evaporated under reduced pressure to give crystals, which were washed with ethyl acetate/hexane to give 
methyl 1-formyl-7-[4-(2-methylthio)ethoxypheny!]-2 I 3-dihydro-1H-1-benzazepine-4-carboxylate (57Bmg, 95%) as 

50 white crystals, mp 1 60 - 1 62°C. 

1 H-NMR (200 MHz, CDCI3) 8 2.24 (3H, s), 2.93 (2H, t, J = 6.7 Hz), 2.95 (2H, t, J = 4.6 Hz), 3.83 - 3.88 (2H, m), 3.84 
(3H, s), 4.22 (2H, t, J = 6.8 Hz), 6.97 - 7.04 (2H, m), 7.18 (1H, d, J = 8.2 Hz), 7.49 - 7.55 (2H, m), 7.56 (1H, dd, J = 
8.2, 2.2 Hz), 7.68 (1H, d, J = 1.8 Hz), 7.76 (1H, s), 8.53 (1H, s). 
IR (KBr) 1705, 1673, 1607, 1497, 1435, 1358, 1236, 1192, 824 cm" 1 . 

55 Anal. Calcd. for C^H^NC^S: C, 66.48; H, 5.83; N, 3.52. Found C, 66.23; H, 5.93; N, 3.41. 
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Reference Example 82 

[0191] In THF (10.0ml) were dissolved methyl 7-[4-(2-methylthio)ethoxyphenyl]-2,3-dihydro-1-benzazepine-4-car- 
boxylate (374mg) and pyridine (0.82ml). To the solution was added a solution of methanesulfonic anhydride (882mg) 
in THF (5.0mi), at room temperature, and the mixture was stirred at 50°C for 13 hours. The mixture was diluted with 
ethyl acetate, and washed with water, 1 N hydrochloric acid, water and saturated brine, and the organic layer was dried 
with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified 
with silica gel column chromatography (25g, hexane : ethy! acetate = 4 : 1 -> 1 : 1) to give crystals, which were washed 
with ethyl acetate/hexane to give methyl 1-methylsuIfonyl-7-[4-(2-methylthlo)ethoxyphenyl3-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylate (201 mg,44%) as white crystals, mp 1 57 - 1 59°C. 

1 H-NMR (200 MHz, CDCI3) 5 2.24 (3H, s), 2.78 (3H, s), 2.92 (2H, t, J = 6.8 Hz), 3.05 (2H, td-like, J = 5.4 Hz (t)), 3.86 
(3H, s), 3.87 (2H, t, J = 5.9 Hz), 4.22 (2H, t, J = 6.7 Hz), 7.00 (2H, d, J = 8.8 Hz), 7.49 - 7.57 (3H, m), 7.64 (1 H, d, J = 
2.0 Hz), 7.68 (1H, d, J = 8.4 Hz), 7.81 <1H, s). 
IR (KBr) 1709, 1493, 1343, 1248, 1155 cm- 1 . 

Anal. Calcd. for C2 2 H 2S N0 5 S 2 ; C, 59.04; H, 5.63; N, 3.13. Found C, 58.91 ; H, 5.65; N, 3.08. 
Reference Example 83 

[0192] In a mixture of THF and ethanol (1:1, v/v, 40.0ml) was dissolved methyl 1-formyl-7-[4-(2-methylthio)ethox- 
yphenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxylate (531 mg). To the solution was added 1N sodium hydroxide so- 
lution (13.5ml), and the mixture was stirred at room temperature for 14 hours. The mixture was a little concentrated, 
and to the residue was added 1 N hydrochloric acid to convert weakly acidic solution. The mixture was extracted with 
ethyl acetate, and the organic layer was washed with water and saturated brine, and dried with anhydrous magnesium 
sulfate. The solvent was evaporated under reduced pressure to give crystals, which were washed with ethyl acetate/ 
hexane to give 1-formyl-7-[4-(2-methylthio)ethoxyphenyl]-2,3"dihydro-1H-1-benzazepine-4-carboxylic acid (470mg, 
92%) as white crystals. 
mp 199-201°C. 

1 H-NMR (200 MHz, DMSO-ds) 6 2.18 (3H, s), 2.76 (2H, Mike), 2.87 (2H, t, J = 6.6 Hz), 3.72 (2H, Mike), 4.21 (2H, t, J 

= 6.2 Hz), 7.04 (2H, d, J = 8.8 Hz), 7.40 (1H, d, J = 8.8 Hz), 7.67 - 7.74 (4H, m), 7.91 (1H, s), 8.53 (1H, s). 

IR (KBr) 1688, 1671, 1501, 1422, 1364, 1292, 1256, 1194, 1182, 1019, 822 cm" 1 . 

Anal. Calcd. for C 22 H 21 N0 4 S: C, 65.78; H, 5.52; N, 3.65. Found C, 65.49; H, 5.62; N, 3.58. 

Reference Example 84 

[0193] In a mixture of THF and ethanol (1:1, v/v, 20.0m!) was dissolved methyl 1 -methylsutfonyl-7-[4-(2-methylthio) 
ethoxyphenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (1 69mg). To the solution was added 1 N sodium hydroxide 
solution (5.5ml), and the mixture was stirred at room temperature for 14 hours. The mixture was a little concentrated, 
and to the residue was added 1 N hydrochloric acid to convert weakly acidic solution. The mixture was extracted with 
ethyl acetate, and the organic layer was washed with water and saturated brine, and dried with anhydrous magnesium 
sulfate. The solvent was evaporated under reduced pressure to give crystals, which were washed with ethyl acetate/ 
hexane to give 1-methylsulfonyl-7-[4-(2-methylthio)ethoxyphenyl]-2 J 3-dihydro-1H-1-benzazepine-4<arboxylic acid 
(157mg, 96%) as white crystals, 
mp 234 - 239°C (dec). 

1 H-NMR (200 MHz, DMSO-d 6 ) 5 2.17 (3H, s), 2.87 (2H, t, J = 6.6 Hz), 2.90 (2H, Mike), 3.08 (3H, s), 3.70 (2H, Mike), 
4.21 (2H, t, J = 6.6 Hz), 7.05 (2H, d, J = 8.8 Hz), 7.51 (1H, d, J = 8.0 Hz), 7.61 - 7.75 (4H, m), 7.86 (1H, d-like). IR 
(KBr) 1669, 1495, 1437, 1343, 1271, 1250, 1240, 1144, 824, 51 7 cm* V 
Anal. Calcd. for C^H^NOsS;,: C, 58.18; H, 5.35; N, 3.23. Found C, 58.39; H, 5.39; N, 3.17. 

Reference Example 85 

[0194] In a mixture of water : ethanol : toluene (1:1: 10, v/v, 42.0ml) were dissolved 4-(2-propoxy)ethoxyphenyl 
borate (920mg) and methyl 7-bromo-1-(t-butoxycarbonyl)-2,3-dihydro-1H-1-benzazepine-4-carboxylate (1308mg). To 
the solution was added potassium carbonate (1135mg), and the mixture was stirred under argon atmosphere at room 
temperature for 30 minutes. To the mixture was added tetrakistriphenylphosphinepalladium (1 1 9mg), and the mixture 
was heated to reflux under argon atmosphere for 14.5 hours. The mixture was diluted with ethyl acetate, and washed 
with water and saturated brine, and the organic layer was dried with anhydrous magnesium sulfate. The solvent was 
evaporated under reduced pressure, and the residue was purified with silica gel column chromatography (50g, hexane : 
ethyl acetate = 9 : 1 -> 3 : 1 ) to give methyl 1 -(t-butoxycarbonyl)-7-[4-(2-propoxy)ethoxyphenyl]-2.3-dihydro-1 H-1 -ben- 
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zazepine-4-carboxylate (1536mg, 93%) as colorless oil. 

1 H-NMR (200 MHz, CDCI3) 5 0.95 (3H, t, J = 7.4 Hz), 1 .49 (9H, s), 1 .66 (2H, sextet, J = 7.1 Hz), 2.91 (2H, t, J = 4.7 
Hz), 3.52 (2H, t, J = 6.7 Hz), 3.55 - 3.82 (2H, br), 3.82 (2H, t, J = 4.9 Hz), 3.83 (3H, s), 4.18 (2H, t, J = 4.9 Hz), 7.01 
(2H, d, J = 8.8 Hz), 7.45 - 7.58 (5H, m), 774 (1 H, s). 
5 |R (KBr) 1705, 1497, 1391, 1287, 1236, 1163, 1086 cm' V 

Reference Example 86 

[0195] In ethyl acetate (80ml) was dissolved methyl 1 -(t-butoxycarbonyl) -7-[4-(2-propoxy)ethoxyphenyl] -2.3-dihy- 
10 dro-1 H-1 -benzazepine-4-carboxoylate (1536mg). To the solution was added 1N hydrochloric acid (20ml) at room tem- 
perature, and the mixture was stirred at 90°C for 1 hour and neutralized with saturated sodium hydrogen carbonate 
solution, and to the mixture was added ethyl acetate. The separated organic layer was washed with saturated sodium 
hydrogen carbonate solution, water and saturated brine, and dried with anhydrous magnesium sulfate. The solvent 
was evaporated under reduced pressure to give crystals, which were washed with ethyl acetate/hexane to give methyl 
15 7-[4-(2-propoxy)ethoxyphenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (523mg) as yellow crystals. The mother 
liquor was concentrated under reduced pressure, and the residue was purified with silica gel column chromatography 
(65g, hexane : ethyl acetate = 3 : 1) to give methyl 7-{4-(2-propoxy)ethoxypheny1]-2,3-dihydro-1H-1-benzazepine- 
4-carboxylate (606mg) as yellow crystals. Yield, 1129mg (93%). 
mp 86 - 88 D C. 

20 1H-NMR (200 MHz, CDCI 3 ) 8 0.94 (3H, t, J = 7.4 Hz), 1 .65 (2H, sextet, J = 7.2 Hz), 2.89 (2H, t, J = 4.5 Hz), 3.40 (2H, 
brs), 3.51 (2H, t, J = 6.8 Hz), 3.81 (3H, s and 2H, t, J = 4.9 Hz), 4.16 (2H, t, J = 5.0 Hz), 4.60 (1H/ brs), 6.67 (1H, d, J 
= 8.4 Hz), 6.95 - 7.01 (2H, m), 7.32 (1 H, dd, J = 8.2, 2.2 Hz), 7.42 - 7.48 (2H, m), 7.46 (1 HI d, J = 2.0 Hz), 7.73 (1 H, s). 
IR (KBr) 3380, 1698, 1611, 1501, 1269, 1246, 1209, 1177, 820 cm' 1 . 
Anal. Calcd. for C^H^NCV C, 72.42; H, 7.13; N, 3.67. Found C, 72.28; H, 7.09; N, 3.73. 

25 

Reference Example 87 

[01 96] To anhydrous acetic acid (0.5lml) was added formic acid, (0.25ml) at 0°C, and the mixture was stirred at 55° C 
for 2 hours, air-cooled and diluted with THF (1 0ml). In TH F (1 5ml) was dissolved methyl 7-{4-(2-propoxy)ethoxyphenyl]- 

30 2,3-di hydro- 1 H-1 -benzazepine-4-carboxy late (462mg), and the solution was added dropwlse to the previously pre- 
pared solution of formic anhydride in THF, at 0°C. The mixture was stirred at room temperature for 2 hours, and the 
solvent was evaporated under reduced pressure. The residue was diluted with ethyl acetate, washed with saturated 
sodium hydrogen carbonate solution, water and saturated brine, and dried with anhydrous, magnesium sulfate. The 
solvent was evaporated under reduced pressure to give crystals, which were washed with ethyl acetate/hexane to give 

35 methyl 1-formyl-7^4-(2-propoxy)ethoxyphenyl]-2 > 3-dihydro-1H-1-benzazepine-4-carboxylate (496mg) as white crys- 
tals. 

mp107- 108°C. 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.95 (3H, t, J = 7.3 Hz), 1 .62 (2H, sextet, J = 7.2 Hz), 2.95 (2H, t, J = 4.7 Hz), 3.52 (2H, 
t, J = 6.7 Hz), 3.80 - 3.88 (4H, m), 3.84 (3H, s), 4.1 8 (2H, t, J = 4.9 Hz), 7.03 (2H, d, J = 8.8 Hz), 7.17 (1 H, d, J = 8.0 
40 Hz), 7.51 (2H, d, J = 8.8 Hz), 7.56 (1H, dd, J = 8.0, 2.2 Hz), 7.68 (1H, d, J = 1 .8 Hz), 7.75 (1 H, s), 8.53 (1 H, s). IR (KBr) 
1709, 1678, 1360, 1291, 1236, 1192, 824 cm" 1 . 

Anal. Calcd. for C^H^NC^: C, 70.40; H, 6.65; N, 3.42. Found C, 70.37; H, 6.64; N, 3.41. 
Reference Example 88 

45 

[0197] In THF (20.0ml) were dissolved methyl 7-[4-(2-propoxy)ethoxyphenyl]-2,3-dihydro-1 H-1 -benzazepine-4-car- 
boxylate (600mg) and pyridine (1 .53ml). To the solution was added a solution of methanesulfonic anhydride (1 .64g) in 
THF (10.0ml), at room temperature, and the mixture was stirred at 50°C for 14.5 hours. The mixture was diluted with 
ethyl acetate, and washed with water, 1 N hydrochloric acid, water and saturated brine, and the organic layer was dried 

50 with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified 
with silica gel column chromatography (35g, hexane : ethyl acetate = 4:1 -» 2:1) to give crystals, which were washed 
with ethyl acetate/hexane to give methyl 1-methylsulfonyl-7-[4-(2-propoxy)ethoxyphenyl]-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylate (231 mg) as white crystals. The mother liquor was concentrated under reduced pressure, and 
the residue was purified with silica gel column chromatography (350g, hexane : ethyl acetate = 3 : 1 -» 2 : 1) to give 

55 methyl 1-methylsulfonyl-7-{4-(2-propoxy)ethoxyphenyl]-2 l 3-dihydro-1H-1-benzazepine-4-carboxylate (170mg) as 
white crystals. 
Yield, 402mg (56%). 
mp119- 121°C. 
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1 H-NMR (200 MHz, CDCI 3 ) 6 0.95 (3H, t, J = 7.4 Hz), 1 .65 (2H, sextet, J = 7.3 Hz), 2.78 (3H, s), 3.05 (2H, t, J = 5 5 
Hz), 3.52 (2H, t, J = 6.8 Hz), 3.80 - 3.89 (4H, m), 3.85 (3H, s), 4.18 (2H, t, J = 5.0 Hz), 7.02 (2H, d, J = 8.8 Hz), 7.51 
(2H, d, J = 8.8 Hz), 7.54 (1H, dd, J = 8.4, 2.2 Hz), 7.63 (1H, d, J = 1.8 Hz), 7.67 (1H, d, J = 8.4 Hz), 7.80 (1H, s). IR 
(KBr) 1709, 1493, 1345, 1289, 1248, 1188, 1155, 1132, 1103 cnv». 

Anal. Calcd. for C^H^NOgS (0.4H 2 O additive): C, 61 .76; H, 6.44; N, 3.00. Found C, 61.61; H, 6.22; N, 2.96. 
Reference Example 89 

[0198] In a mixture of THF and ethanol (1:1, v/v, 30.0ml) was dissolved methyl 1-formyl-7-[4-(2-propoxy)ethoxy- 
phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxylate (445mg). To the solution was added 1N sodium hydroxide solu- 
tion (1 1 .0ml), and the mixture was stirred at room temperature for 13 hours. The mixture was a little concentrated, and 
to the residue was added 1 N hydrochloric acid to convert weakly acidic solution. The mixture was extracted with ethyl 
acetate, and the organic layer was washed with water and saturated brine, and dried with anhydrous magnesium 
sulfate. The solvent was evaporated under reduced pressure to give crystals, which were washed with ethyl acetate/ 
hexane to give 1"formyl-7-[4-(2-propoxy)ethoxyphenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxylb acid (430mg) as 
white crystals, 
mp 165- 166°C. 

*H-NMR (200 MHz, DMSO-d 6 ) 5 0.88 (3H, t, J = 7.5 Hz), 1 .54 (2H, sextet, J = 7.1 Hz), 2.75 (2H, Mike), 3.43 (2H t J 

= 6.8 Hz), 3.72 (4H, t, J = 4.6 Hz), 4.15 (2H, t, J = 4.6 Hz), 7.04 (2H, d, J = 8.8 Hz), 7.40 (1H, d, J = 8.0 Hz), 7.69 (2H 

d, J = 8.8 Hz), 7.67 - 7.74 (2H, m), 7.92 (1H, d, J = 1.8 Hz), 8.53 (1H, s). 

IR (KBr) 1682, 1499, 1360, 1291, 1258, 1246, 1192, 1130, 820 cm' 1 . 

Anal. Calcd. for C^sNC^: C, 69.86; H, 6.37; N, 3.54. Found C, 69.69; H, 6.38; N, 4.59. 

Reference Example 90 

jui99j" in a mixture of THF and ethanoi (i : 1, v/v, 30.0mi) was dissolved methyi i-methyisuironyi-/-[4-(2-propoxy) 
ethoxyphenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (354mg). To the solution was added 1 N sodium hydroxide 
solution (7.7ml), and the mixture was stirred at room temperature for 1 5.5 hours. The mixture was a little concentrated, 
and to the residue was added 1 N hydrochloric acid to convert weakly acidic solution. The mixture was extracted with 
ethyl acetate, and the organic layer was washed with water and saturated brine, and dried with anhydrous magnesium 
sulfate. The solvent was evaporated under reduced pressure to give crystals, which were washed with ethyi acetate/ 

hexane to give 1-methylsulfonyl-7-[4-(2-propoxy)ethoxyphenyl]-2 r 3-dihydro-1H-1-benzazepine-4-carboxylic acid 

(337mg, 98%) as white crystals. 

mp213-215°C. 

1 H-NMR (200 MHz, DMSO-d 6 ) 5 0.88 (3H, t, J = 7.3 Hz), 1 .54 (2H, sextet, J = 7.0 Hz), 2.50 (3H, s), 3 33 (2H Mike) 
3.43 (2H, t, J = 6.6 Hz), 3.72 (4H, Mike), 4.15 (2H, Mike), 7.04 (2H, d, J = 8.8 Hz), 7.51 (1H, d, J = 8.0 Hz) 7 63 - 7 75 
(4H, m), 7.88(1 H,s). 

IR (KBr) 1669, 1493, 1341, 1294, 1271, 1250, 1154, 1128, 785, 519 cm" 1 . 

Anal. Calcd. for C^H^NOsS (0.1 H 2 0 additive): C, 61 .75; H, 6.13; N, 3.13. Found C, 61.50; H, 5.88; N, 3.01. 
Reference Example 91 

[0200] In THF (1000ml) was dissolved 4-[[N-(benzyloxy)carbonyGamino]butyric acid (50.0g). To the solution were 
added propyl bromide (77.5g) and sodium iodide (94.4g), and to the mixture was gradually added at -5°C 60% sodium 
hydride (25 .2g). Under nitrogen atmosphere, the mixture was stirred at 0°C for 1 5 minutes and then at 75°C for 4 days. 
The mixture was concentrated under reduced pressure, and to the residue was added water. The aqueous layer was 
adjusted to pH11 with sodium hydroxide (granule) and washed with ether (twice). The aqueous layer was adjusted to 
pH2 with concentrated hydrochloric acid and washed with ethyl acetate (thrice). The organic layer was washed with 
1M sodium thiosulfate solution and saturated brine, and dried with anhydrous magnesium sulfate. The solvent was 
evaporated under reduced pressure to give 4-[[N-(benzyloxy)carbonyl]-N-propylamino]butyric acid (35 8g 61%) 
1 H-NMR (200 MHz, CDCI 3 ) 6 0.88 (3H, t, J = 7.3 Hz), 1 .50-1 .57 (2H, m), 1 .85 - 1 .90 (2H, m), 2.34 - 2.41 (2H, m) 3 1 7 
- 3.30 (4H, m), 5.13 (2H, s), 7.35 (5H, s). 

Reference Example 92 

[0201 ] To 4-[[N-(benzyloxy)carbonyl]-N-propylamino]butyric acid (35.8g) was added t-butanol (350ml), and then was 
added di-t-buty! dicarbonate (140g). To the mixture was added dimethylaminopyridine (4.69g), and the mixture was 
stirred at room temperature for 30 minutes. The mixture was concentrated under reduced pressure, and the residue 
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was purified with silica gel column chromatography to give pale yellow oil of t-butyl 4-{[N-(benzyloxy)carbonyJ]-N-pro- 
pylaminojbutyrate (23.8g, 55%). 1 H-NMR (200 MHz, CDCI3) 5 0.88 (3H, t, J = 7.3 Hz), 1 .45 (9H, s), 1 .52 - 1 .59 (2H, 
m), 1 .81 - 1 .B4 (2H, m), 2.23 (2H, t, J = 7.1 Hz), 3.17 - 3.27 (4H, m), 5.13 (2H, s), 7.35 (5H, s). 
IR (KBr)2969, 1728, 1703, 1476, 1456, 1422, 1368, 1242, 1155, 1136cm- 1 . 

5 

Reference Example 93 

[0202] In methanol (250ml) was dissolved t-butyl 4-[[N-(benzyloxy) carbonyl]-N-propylamino] butyrate (23.7g), and 
to the solution was added 10% palladium on carbon (2.37g). The mixture was stirred under hydrogen atmosphere at 
10 room temperature for 2 hours, and 1 0% palladium on carbon was removed. The solvent was evaporated under reduced 
pressure to give colorless oil of t-butyl 4-propylaminobutyrate [1 6.8g (containing methanol)]. 

1 H-NMR (200 MHz, CDCI3) 6 0.92 (3H, t, J = 7.1 Hz), 1 .45 (9H, s), 1 .47 - 1 .67 (4H, m) t 1 .70 - 1 .85 (2H, m), 2.25 (2H, 
q, J = 7.9 Hz), 2.60 (2H, dt, J = 11.6, 7.2 Hz), 3.21 (1H, m). IR (KBr) 2967, 2936, 1728, 1480, 1456, 1424, 1368, 1246, 
1155 cm- 1 . 

15 

Reference Example 94 

[0203] To a solution of t-butyl 4-propylaminobutyrate (1 4.2g, 70.7mmol) in DMF (20ml) were added 5-bromo-2-fluor- 
obenzaldehyde (14.4g, 70.9mmol) and potassium carbonate (14.7g, 1 06mmol) at room temperature, and the mixture 
20 was stirred at 80°C for 94 hours. The mixture was diluted with ethyl acetate, washed with water and saturated brine, 
and dried with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue 
was purified with silica gel column chromatography (hexane : ethyl acetate = 1 0 : 1 ) to give yellow oil of t-butyl 4-(4-bro- 
mo-2-formylphenyl)propylaminobutyrate (14.2g, 52%). 

1 H-NMR (200 MHz, CDCl 3 ) 8 0.84 (3H, t, J = 7.8 Hz), 1.45 (9H, s), 1.42 - 1.63 (2H, m), 1.81 (2H, quint, J = 7.4 Hz), 
25 2.19 (2H, t, J = 7.5 Hz), 3.09 (2H, t, J = 7.6 Hz), 3.17 (2H, t, J = 7.5 Hz), 7.06 (1H, d, J = 8.8 Hz), 7.56 (1H, dd, J = 8.7, 
2.5 Hz), 7.90 (1H, d, J = 2.6 Hz), 10.24 (1H, s). 
IR (KBr) 2971, 1730, 1694, 1480, 1368, 1244, 1157 cm* 1 . 

Reference Example 95 

30 

[0204] In a mixture of t-butanol and toluene (1:10, v/v, 440ml) was dissolved t-butyl 4-(4-bromo-2-formylpheny!)pro- 
pylbutyrate (14.1g). To the solution was added sodium t-butoxide (5.29g) at room temperature, and the mixture was 
heated to reflux for 1 hour (90°C), air-cooled, diluted with ethyl acetate, washed with water, 0.5N sodium hydroxide 
solution, water and saturated brine, and dried with anhydrous magnesium sulfate. The solvent was evaporated under 
35 reduced pressure, and the residue was purified with silica gel column chromatography (hexane : ethyl acetate = 4:1) 
to give yellow oil of t-butyl 7-bromo-1-propyl-2,3-dihydro-1 H-1-benzazepine-4-carboxylate (8.07g, 60%). 
1 H-NMR (200 MHz, CDCt 3 ) 6 0.95 (3H, t, J = 7.5 Hz), 1 .53 (9H, s), 1 .68 (2H, sextet, J = 7.6 Hz), 2.75 (2H, t, J = 4.4 
Hz), 3.1 8 - 3.26 (4H, m), 6.67 (1 H, d, J = 9.2 Hz), 7.22 (1 H, dd, J = 8.8, 2.6 Hz), 7.39 (1 H, d, J = 2.6 Hz), 7.46 (1 H, s). 
IR (KBr) 2969, 1698, 1497, 1368, 1269, 1254, 1159 cm- 1 . 

40 

Reference Example 96 

[0205] In ethyl acetate (80ml) was dissolved t-butyl 7-bromo-1 -propyl-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate 
(8.05g). To the solution was added a solution of 4N hydrochloric acid in ethyl acetate (80ml), and the mixture was 

45 stirred at room temperature for 12 hours. To the mixture was added water, and the mixture was adjusted to pH2 with 
saturated sodium hydrogen carbonate solution and extracted with ethyl acetate. The organic layer was dried with 
anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue of solid was 
washed with hexane-ethyl acetate to give yellow crystals of 7-bromo-1-propyl-2,3-dihydro-1H-1-benzazepine-4-car- 
boxylic acid (2.61 g, 39%). 

50 mp172-173°C. 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.95 (3H, t, J = 7.3 Hz), 1 .70 (2H, sextet, J = 7.5 Hz), 2.81 (2H, t, J = 4.6 Hz), 3.22 - 3.29 
(4H, m), 6.70 (1H, d, J = 8.8 Hz), 7.25 (1H, dd, J = 8.8, 2.6 Hz), 7.43 (1H, d, J = 2.0 Hz), 7.69 (1H, s). 
IR (KBr) 2963, 1674, 1497, 1410, 1277, 1171 cm' 1 . 

Anal. Calcd. for C 24 H 16 BrN0 2 : C, 54.21; H, 5.20; N, 4.52. Found C, 54.17; H, 5.05; N, 4.42. 

55 

Reference Example 97 

[0206] In DMF (12ml) was dissolved 7-bromo-1-propyi-2,3-dihydro-1 H-1-benzazepine-4-carboxylic acid (2430mg, 
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7.83mmol). To the solution was added thionyl chloride (1 .4ml), and the mixture was stirred at room temperature for 30 
minutes. The solvent was evaporated under reduced pressure, and the residue was suspended in THF (50ml). To 
4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]aniline dihydrochloride (2757mg) was added THF (40m!), and 
to the mixture was added dropwise triethylamine (8.2ml). The mixture was stirred at room temperature for 30 minutes, 

5 and to the mixture was added dropwise the previously prepared acid chloride suspension in THF, at 0°C. The mixture 
was stirred at room temperature for 21 hours, and the mixture was concentrated. To the mixture was added ethyl 
acetate, and the mixture was washed with water and saturated brine, and dried with anhydrous magnesium sulfate. 
The solvent was evaporated under reduced pressure, and the residue was purified with silica gel column chromatog- 
raphy (ethyl acetate -> ethyl acetate :ethanol=1 0:1 ) and recrystallized from ethyl acetate-hexane to give yellow crystals 

10 of 7-bromo-N-[4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyI]phenyl]-1 -propyl-2,3-dihydro-1 H-1 -ben- 
zazepine-4-carboxamide (321 9mg, 80%). 
mp134- 136°C. 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.97 (3H, t, J = 7.5 Hz), 1.60-1.80 (6H, m), 2.21 (3H, s), 2.57 - 2.70 (1H, m), 2.89 (2H, 
t, J = 4.6 Hz), 3.22 - 3.30 (4H, m), 3.37 (2H, td, J = 11.1, 2.8 Hz), 3.57 (2H, s), 4.01 - 4.07 (2H, m), 6.71 (1 H, d, J = 9.2 
15 Hz), 7.19 (1H, s), 7.24 (1H, dd, J = 9.0, 2.6 Hz), 7.30 (2H, d, J = 8.4 Hz), 7.41 (1H, d, J = 2.6 Hz), 7.50 (1H, s), 7.52 
(2H, d, J = 8.4 Hz). 

IR (KBr)2957, 1645, 1597, 1514, 1497, 1406, 1314, 1246, 1173 cm- 1 . 

Anal. Calcd. for C2 7 H 34 BrN 3 0 2 : C, 63.28; H, 6.69; N, 8.20. Found C, 63.19; H, 6.54; N, 8.05. 

20 Working Example 1 (Production of Compound 1) 

[0207] In DMF (10ml was dissolved 7-[4-(2-ethoxyethoxy)phenyl]-1 -formyl-2,3-dihydro-1 H-1-benzazepine-4-carbox- 
ylic acid (0.1 8g). To the solution was added, under ice-cooling, thionyl chloride (0.09ml), and the mixture was stirred 
at room temperature for 30 minutes. Under reduced pressure, the solvent was evaporated, and the residue was dis- 

25 solved in THF (20ml). The solution was added dropwise to a solution of 4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl)ami- 
nomethyijaniiine (0.1 2g) and triethyiamine (0.33ml) in I Hh (1 0ml), under ice-cooling, and the mixture was stirred under 
nitrogen atmosphere at room temperature overnight. Under reduced pressure, the solvent was evaporated. To the 
residue was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with water 
and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give crude crys- 

30 tals, which were recrystallized from ethyl acetate/hexane to give 7-[4-(2-ethoxyethoxy)phenylh1-formyl-N-[4-[[N-me- 
thyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyQphenyll-2,3-dihydro-1 H-1 -benzazepine-4-carboxalnide (Compound 1) 
(0.23g) as colorless crystals, mp 1 92 - 1 94°C. 

1 H-NMR (8 ppm, CDCi 3 ) 1 .26 (3H, t, J = 7.0 Hz), 1 .59 - 1 .75 (4H, m) , 2.21 (3H, s), 2.59 - 2.70 (1 H, m) , 3.02 (2H, t, J 
= 5.1 Hz), 3.37 (2H, dt, J = 1.5, 11.4 Hz), 3.57 (2H, s), 3.63 (2H, q, J = 7.0 Hz), 3.83 (2H, t, J = 4.8 Hz), 3.91 (2H, t, J 
35 = 5.1 Hz), 4.01 - 4.07 (2H, m), 4.18 (2H, t, J = 4.8 Hz), 7.02 (2H, d, J = 8.8 Hz), 7.18 (1H, d, J = 8.4 Hz), 7.31 (2H, d, 
J = 8.4 Hz), 7.45 - 7.57 (6H, m) , 7.65 (1 H, br), 7.66 (1 H, d, J = 1 .8 Hz), 8.54 (1 H, s). 
iR (KBr) v: 3297, 2946, 2847, 1669 cm* 1 . 

Anal. Calcd. for C3 5 H 41 N 3 0 5 : C, 72.02; H, 7.08; N, 7.20. Found C, 71.90; H, 6.79; N, 7.05. 
40 Working Example 2 (Production of Compound 2) 

[0208] In DMF (5m!) was dissolved 7-[4-(3-ethoxypropoxy)phenyl]-1-formyl-2,3-dihydro-1H-1-benzazepine-4-car- 
boxylic acid (0.25g). To the solution was added, under ice-cooling, thionyl chloride (0.1 2ml), and the mixture was stirred 
at room temperature for 30 minutes. Under reduced pressure, the solvent was evaporated, and the residue was sus- 

45 pended in THF (1 5ml). The suspension was added dropwise to a solution of 4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl) 
aminomethyl)aniline (0.16g) and triethylamine (0.44ml) in THF (5ml), under ice-cooling, and the mixture was stirred 
under nitrogen atmosphere at room temperature overnight. Under reduced pressure, the solvent was evaporated. To 
the residue was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with 
water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give crude 

50 crystals, which were recrystallized from ethyl acetate/hexane to give 7-[4-(3-ethoxypropoxy)phenyl]-1 -formyi-N-[4-[[N- 
methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxamide (Com- 
pound 2) (0.29g) as colorless crystals. 
mp166- 169°C. 

1 H-NMR (8 ppm, CDCI 3 ) 1 .22 (3H, t, J = 7.0 Hz), 1 .64 - 1 .82 (4H, m), 2.02 - 2.15 (2H, m), 2.21 (3H, s), 2.60-2.68 (1H, 
55 m), 3.03 (2H, t, J = 5.5 Hz), 3.37 (2H, dt, J = 2.6, 11 .2 Hz), 3.46 - 3.66 (6H, m), 3.92 (2H, t, J = 5.5 Hz), 4.02-4.07 (2H, 
m), 4.13 (2H, t, J = 6.3 Hz), 7.01 (2H, d, J = 8,8 Hz), 7.19 (1H, d, J = 8.2 Hz), 7.32 (2H, d, J = 8.6 Hz), 7.47 - 7.60 (6H, 
m), 7.68 (1H, d, J = 2.0 Hz), 8.55 (1H, s). IR (KBr) v: 2946, 2849, 1669 cm-1. 
Anal. Calcd. for C^H^NaC^: C, 72.34; H, 7.25; N, 7.03. Found C, 72.54; H, 7.11 ; N, 7.00. 
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Working Example 3 (Production of Compound 3) 

[0209] In DMF (5ml) was dissolved 7-{4-(2-butoxyethoxy)phenyl]-1 -formy1-2,3-dihydro-1 H-1 -benzazepine-4-carbox- 
ylic acid (0.23g). To the solution was added, under ice-cooling, thionyl chloride (0.11 ml), and the mixture was stirred 

5 at room temperature for 30 minutes. Under reduced pressure, the solvent was evaporated, and the residue was dis- 
solved in THF (25ml). The solution was added dropwise a solution of 4-[N-methyl-N-(tetrayhydro-3H-pyran-4-yl)ami- 
nomethyfjaniline (0.1 5g), and triethylamine (0.4m!) in THF (5ml), under ice-cooling, and the mixture was stirred under 
nitrogen atmosphere at room temperature overnight. Under reduced pressure, the solvent was evaporated. To the 
residue was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with water 

10 and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated to give crude crys- 
tals, which were recrystallized from ethano! to give 7-[4-(2-butoxyethoxy)phenyl]-1 -formyl-N-[I4-[(N-methyl-N-(tetrahy- 
dro-2H-pyran-4-yl)amino)me%l]phenyn-2,3-dihydro-1H-1-benza2epine-4-carboxamide (Compound 3) (0.23g) as 
colorless crystals. 
mp171 -173°C. 

15 1 H-NMR (6 ppm, CDCI3) 0.94 (3H, t, J = 7.2 Hz), 1 .31 - 1 .49 (2H, m), 1 .55 - 1 .65 (2H, m), 1 .70 - 1 .75 (4H, m), 2.21 
(3H, s), 2.60 - 2.71 (1H, m), 3.04 (2H, t, J = 5.5 Hz), 3.37 (2H, dt, J = 3.2, 11 .3 Hz), 3.53 - 3.59 (4H, m), 3.82 (2H, t, J 
= 4.9 Hz), 3.92 (2H, t, J = 5.5 Hz), 4.01 - 4.07 (2H, m), 4.18 (2H, t, J » 4.9 Hz), 7.03 (2H, d, J = 8.8 Hz), 7.19 (1H, d, 
J = B2 Hz), 7.32 (2H, d, J = 8.4 Hz), 7.46 - 7.56 (6H, m), 7.68 (1 H, d, J = 1 .8 Hz), 8.55 (1 H, s). 
IR (KBr) v: 2940, 1669, 1518, 1497 cm* 1 . 

20 Anal. Cated. for C3 7 H4 5 N 3 0 5 : C, 72.64; H, 7.41 ; N, 6.87. Found C, 72.48; H, 7.11; N, 6.71 . 

Working Example 4 (Production of Compound 4) 

[0210) In DMF (3.5ml) was dissolved 7-[4-[N-(2-ethoxyethyl)-N-methylamino]phenyl]-1-formyl-2,3-dihydro-1H- 
25 1 -benzazepine-4-carboxyIic acid (0.1 7g). To the solution was added, under ice-cooling, thionyl chloride (0.08ml), and 
the mixture was stirred at room temperature for 30 minutes. Under reduced pressure, the solvent was evaporated, and 
the residue was dissolved in THF (25ml). The solution was added dropwise to a solution of 4-[N-methyl-N-(tetrahydro- 
2H-pyran-4-yl)aminomethyl]aniline (0.11 g) and triethylamine (0.31ml) in THF (6.5ml), under ice-cooling, and the mix- 
ture was stirred under nitrogen atmosphere at room temperature for 1 hour, poured into water and extracted with ethyl 
30 acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, 
and the solvent was evaporated. The residue was purified with silica gel column chromatography (ethyl acetate/ethanol) 
to give crude crystals, which were recrystaliized from ethanol to give 7-[4-{N-(2-ethoxyethyl)-N-methylamino]phenyi]- 
1 -formy1-N-[4-(IN-methyl-N-(tetrah -benzazepine-4-car- 
boxamide (Compound 4) (0.1 4g) as pale yellow crystals. 
35 mp157- 158°C. 

1 H-NMR (8 ppm, CDCI3) 1 .21 (3H, t, J = 7.4 Hz), 1 .59 - 1 .82 (4H, m), 2.20 (3H, s), 2.64 (1 H, m), 2.96 - 3.06 (2H, m), 
3.05 (3H, s), 3.30 - 3.43 (2H, m), 3.52 (2H, q, J = 7.0 Hz), 3.57 (2H, s), 3.56 - 3.63 (2H, m), 3.88 - 3.94 (2H, m), 3.99 
- 4.07 (2H, m), 6.80 (2H, d, J = 8.8 Hz), 7.16 (1H, m), 7.29 - 7.56 (7H, m), 7.66 (1H, s), 8.53 (1H, s). 
IR (KBr) v: 2946, 2849, 1669, 1609, 1505, 1360, 1316, 1204, 1113, 814 cm* 1 . 

40 

Working Example 5 (Production of Compound 5) 

[0211] In DMF (5ml) was dissolved 7-[4-[N-(2-ethoxyethyl)-N-ethylamino]phenyl]-1-formyl-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylic acid (0.2g). To the solution was added, under ice-cooling, thionyl chloride (0.09ml), and the 

45 mixture was stirred at room temperature for 30 minutes. Under reduced pressure, the solvent was evaporated, and 
the residue was dissolved in THF (25ml). The solution was added dropwise a solution of 4-[N-methyl-N-(tetrahydro- 
2H-pyran-4-yl)aminomethyi]aniline (0.20g) and triethyiamine (0.35ml) in THF (5ml), under ice-cooling, and the mixture 
was stirred under nitrogen atmosphere stirred at room temperature overnight. Under reduced pressure, the solvent 
was evaporated. To the residue was added water, and the mixture was extracted with ethyl acetate. The organic layer 

so was washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evap- 
orated to give crude crystals, which were recrystaliized from ethyl acetate/hexane to give 7-{4-[N-(2-ethoxyethyl)-N- 
ethylamino]phenyQ-1 -formyl-N-[4-{[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyO-2,3-dihydro-1H- 
1-benzazepine-4-carboxamide (Compound 5) (0.23g) as pale yellow crystals. 
mp162-164°C. 

55 1H-NMR (5 ppm, CDCI 3 ) 1 .1 7 - 1 .30 (6H, m), 1 .70 - 1 .80 (4H, m), 2.21 (3H, s), 2.55 - 2.75 (1 H, m), 3.03 (2H, t, J = 5.2 
Hz), 3.33 - 3.62 (12H, m), 3.92 (2H, t, J = 5.2 Hz), 4.01-4.14 (2H, m), 6.78 (2H, d, J= 8.8 Hz), 7.16 (1H, d, J = 8.4 Hz), 
7.32 (2H, d, J = 8.4 Hz), 7.45 - 7.56 (6H, m), 7.66 (1H, d, J = 2.0 Hz), 8.54 (1H, s). 
IR (KBr) v: 2849, 1661, 1609, 1552, 1501 crrr 1 . 



55 



EP 1 186 604 A1 

Anal. Calcd. for C 37 H 46 N 4 0 4 ^.2H 2 0: C, 72.33; H, 7.61; N p 9.12. Found C, 72.30; H, 7.70; N, 9.23. 
Working Example 6 {Production of Compound 6) 

[0212] In DMF (7ml) was dissolved 7^4-IN-ethyl-N-(2-propoxye%I)amino]phenyl]0-formyl-2>dihydro-1H-1-Den- 
zazepine-4-carboxyIic acid (0.25g). To the solution was added, under ice-cooling, thionyl chloride (0.11ml), and the 
mixture was stirred at room temperature for 30 minutes. Under reduced pressure, the solvent was evaporated, and 
the residue was dissolved in THF (25ml). The solution was added dropwise to a solution of 4-[N-methyl-N-(tetrahydro- 
2H-pyran-4-yl)aminomethyl]aniline (0.16g) and triethylamine (0.41ml) in THF (5ml), under ice-cooling, and the mixture 
was stirred under nitrogen atmosphere at room temperature overnight. Under reduced pressure, the solvent was evap- 
orated. To the residue was added water, and the mixture was extracted with ethyl acetate. The organic layer was 
washed with water and saturated brine and dried with anhydrous magnesium sulfate; and the solvent was evaporated 
to give crude crystals, which were recrystallized from ethyl acetate/hexane to give 7-[4-[N-ethy1-N-(2-propoxyethyl) 
amino]phenyl]-1 -formyl-N-[4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyI]phenyl] -2,3-dihydro-1 H-1 -ben- 
zazepine-4-carboxamide (Compound 6) (0.27g) as pale yellow crystals. 
mp146-149°C. 

1 H-NMR (6 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.3 Hz), 1 .20 (3H, t, J = 6.9 Hz), 1 .59 - 1 .75 (6H, m), 2.21 (3H, s), 2.55 • 2.75 
(1H,m), 3.03 (2H, t, J = 5.4 Hz), 3.31 - 3.61 (12H, m), 3.92 (2H, t, J = 5.4 4 Hz), 4.01 - 4.14 (2H, m), 6.78 (2H, d, J = 
9.2 Hz), 7.16 (1H, d, J = 8.4 Hz), 7.32 (2H, d, J = 8.4 Hz), 7.45 - 7.56 (6H, m), 7.66 (1H, d, J = 2.2 Hz), 8.54 (1H, s). 
IR(KBr)v: 2942, 1669 cm" 1 . 

Anal. Calcd. for C 38 H 48 N 4 O 4 .0.3H 2 O: C, 72.42; H, 7.77; N, 8.89. Found C, 72.57; H, 7.53; N, 8.59. 
Working Example 7 (Production of Compound 7) 

[0213] In THF (15m!) was suspended 7-[4-(2-ethoxyethoxy)phenyl]-1-methanesulfonyl-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxyiic acid (0.i4g). To the suspension were added, under ice-cooiing, thionyi chioride (0.04mi) and 
DMF (catalytic amount), and the mixture was stirred at room temperature for 1.5 hours. Under reduced pressure, the 
solvent was evaporated, and the residue was dissolved in THF (1 5ml). The solution was added dropwise to a solution 
of 4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]aniline (0.08g) and triethylamine (0.14ml) in THF (15ml), un- 
der ice-cooling, and the mixture was stirred under nitrogen atmosphere at room temperature for 1 hour. Under reduced 
pressure, the solvent was evaporated. To the residue was added water, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, 
and the solvent was evaporated to give 7-[4-(2-ethoxyethoxy)phenyl]-1-methanesulfonyl-N-[4-[[N-methyl-N-(tetrahy- 
dro-2H-pyran-4-yl)amino]methyl]phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxamide (Compound 7) (0.1 5g) as 
colorless amorphous. 

1 H-NMR (6 ppm, CDCI 3 ) 1.26 (3H, t, J = 7.0 Hz), 1.60 - 1.76 (4H, m), 2.22 (3H, s), 2.67 (1H, br), 2.89 (3H, s), 3.14 
(2H, t, J = 5.2 Hz), 3.37 (2H, dt, J = 3.0, 11 .0 Hz), 3.59 (2H, s), 3.63 (2H, q, J = 7.0 Hz), 3.83 (2H, t, J = 4.8 Hz), 3.92 
(2H, t, J = 5.2 Hz), 4.01 - 4.07 (2H, m), 4.1 8 (2H, t, J = 4.6 Hz), 7.02 (2H, d, J = 8.8 Hz), 7.33 (2H, d, J = 8.8 Hz), 7.49 
- 7.67 (8H, m). 

IR (KBr) v: 2934, 2849, 1661, 1609, 1520, 1495 cm" 1 . 

Anal. Calcd. for C35H43N305S: C, 66.33; H, 6.84; N, 6.63. Found C, 66.39; H, 6.76; N, 6.57. 
Working Example 8 (Production of Compound 8) 

[0214] In THF (5ml) was dissolved 7-[4-(3-ethoxypropoxy)phenyl]-1-methanesulfonyl-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylic acid (0.20g). To the solution were added, under ice-cooling, thionyl chloride (0.06ml) and DMF 
(catalytic amount), and the mixture was stirred at room temperature for 2 hours. Under reduced pressure, the solvent 
was evaporated, and the residua was dissolved in THF (1 5ml). The solution was added dropwise to a solution of 4-[N- 
methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]aniline (0.11g) and triethylamine (0.19m!) in THF (5ml), under ice- 
cooling, and the mixture was stirred under nitrogen atmosphere at room temperature overnight. Under reduced pres- 
sure, the solvent was evaporated. To the residue was added water, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the 
solvent was evaporated to give crude crystals, which were recrystallized from ethyl acetate/hexane to give 7-[4-(3-ethox- 
ypropoxy)phenyl)-1-methanesulfonyl-N-^ 

1 H-1 -benzazepine-4-carboxamide (Compound 8) (0.22g) as colorless crystals, 
mp 157- 160°C. 

1 H-NMR (6 ppm, CDCI 3 ) 1 .22 (3H, t, J = 7.0 Hz), 1 .65 - 1 .76 (4H, m), 2.06 - 2.15 (2H, m), 2.22 (3H, s), 2.55 - 2.78 (1 H, 
m), 2.89 (3H, s), 3.14 (2H, t, J = 5.1 Hz), 3.38 (2H, dt, J = 2.6, 11 .2 Hz), 3.46 - 3.65 (6H, m), 3.92 (2H, t, J = 5.1 Hz), 
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3.95 - 4.15 (4H, m), 7.00 (2H, d, J = 9.2 Hz), 7.34 (2H, d, J = 8.4 Hz), 7.49 - 7.67 (9H, m). 
IR (KBr) v: 2926, 2851, 1671, 1595, 1524 cm" 1 . 

Working Example 9 (Production of Compound 9) 

5 

[0215] In a mixture of water:ethanol:toluene (1:1:10, v/v, 18.0ml) were dissolved 4-(2-ethoxyethoxy)phenyl borate 
(31 5mg) and 7-bromo-1 -methy1-N-{4-[IN-methyl-N-(tetrah H- 
1-benzazepine-4-carboxamide (485mg). To the solution was added potassium carbonate (332mg), and the mixture 
was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakistriphenyl- 

10 phosphinepaliadium (46mg), and the mixture was heated to reflux under argon atmosphere for 1 0 hours. The mixture 
was diluted with ethyl acetate, and washed with water and saturated brine, and the organic layer was dried with anhy- 
drous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified with 
silica gel column chromatography (30g, ethyl acetate: ethanol = 9:1) and recrystallized from ethanol to give 
7-[4-(2-ethoxyethoxy)phenyf]-1 -methyt-N-[4-[[N^ethyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl3-2,3-dihy- 

15 dro-1 H-1 -benzazepine-4-carboxamide (Compound 9)(230mg, 40%) as yellow crystals. 
mp122- 125°C. 

1N-NMR (200 MHz, CDCI3) 6 1.26 (3H, t, J = 7.0 Hz), 1.23-1.76 (4H, m), 2.20 (3H, s) t 2.53 - 2.71 (1H, m), 2.94 (2H, 
t, J = 4.4 HZ), 3.07 (3H, S), 3.32 (2H, t, J = 4.5 Hz), 3.37 (2H, td, J 11.4, 2.9 Hz), 3.56 (2H, s), 3.62 (2H, q, J = 7.0 Hz), 
3.81 (2H, t, J = 4.9 Hz), 4.01 - 4.07 (2H, m), 4.16 (2H, t, J = 5.0 Hz), 6.86 (1H, d, J = 8.6 Hz), 6.97 (2H, d, J = 8.8 Hz), 
20 7.29 (2H, d, J = 9.0 Hz), 7.38 (1 H, s), 7.43 (1 H, dd, J = 8.6, 2.2 Hz), 7.47 (2H, d, J = 8.8 Hz), 1 H (d) was concealed 
under 7.49, 7.54 (2H, d, J = 8.6 Hz), 7.66 (1H, s). 

IR (KBr) 2946, 2847, 1653, 1607, 1501, 1312, 1244, 1186, 1119, 814 cm" 1 . 

Anal. Calcd. for C^H^O^ C, 73.78; H f 7.61 ; N, 7.38. Found C, 73.93; H, 7.39; N, 7.44. 

25 Working Example 10 (Production of Compound 10) 

[0216] In DMF (5.0ml) was dissolved 1-methylsulfonyl-7-[4-(2-methylthio)ethoxyphenyl]-2,3-dihydro-1H-1-ben- 
zazepine-4oarboxylic acid (207mg). To the solution was added thionyl chloride (0.09ml), and the mixture was stirred 
at room temperature for 30 minutes. Under reduced pressure, the solvent was evaporated, and to the residue was 

30 added THF (10.0ml). On the other hand, to 4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]aniIine dihydro- 
chloride (168mg) was added THF (5.0ml), and then was added triethylamine (0.50ml). To the obtained mixture was 
added dropwise at 0°C the previously prepared acid chloride suspension, and the mixture was stirred at room temper- 
ature for 4 hours. To the mixture was added ethyl acetate, and the mixture was washed with water and saturated brine. 
The organic layer was dried with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, 

35 and the residue was purified with silica gel column chromatography (15g, ethyl acetate -> ethyl acetate : ethanol : 
triethylamine = 1 00 : 1 0 : 1 ) and recrystallized from ethanol to give 1 -methylsulfonyl-N-[4-{[N-methyl-N-(tetrahydro-2H- 
pyran-4-yl)amino]methy0phenyl]-7-[4-(2-methylthio)ethoxyphenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxamide 
(Compound 10) (176mg, 58%) as white crystais. 
mp174- 177°C. 

40 1H-NMR (200 MHz, CDCI 3 ) 6 1 .64 - 1 .77 (4H, m), 2.21 (3H, s), 2.24 (3H, s), 2.60 - 2.72 (1 H, m), 2.89 (3H, s), 2.92 
(2H, t, J = 6.9 Hz), 3.14 (2H, t, J = 5.3 Hz), 3.38 (2H, td, J = 11.4, 2.9 Hz), 3.58 (2H, s), 3.92 (2H, t, J = 5.3 Hz), 4.02 
- 4.07 (2H, m), 4.22 (2H, t, J = 6.8 Hz), 7.00 (2H, d, J = 8.8 Hz), 7.33 (2H, d, J = 8.4 Hz), 7.50 - 7.67 (9H, m). 
IR (KBr) 1655, 1607, 1517, 1493, 1341, 1314, 1248, 1154cm- 1 . 

Anal. Calcd. for C^H^OgSa: C, 64.22; H, 6.50; N, 6.61. Found C, 64,03; H, 6.51 ; N, 6.55. 

45 

Working Example 11 (Production of Compound 11) 

[0217] In DMF (10.0ml) was dissolved 1-formyl-7-[4-(2-methylthio)ethoxyphenyl]-2,3-dihydro-1H-1-benzazepine- 
4-carboxylic acid (484mg). To the solution was added thionyl chloride (0.23ml), and the mixture was stirred at room 

so temperature for 30 minutes. Under reduced pressure, the solvent was evaporated, and to the residue was added THF 
(10.0ml). On the other hand, to 4-HN-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]aniline dihydrochloride 
(444mg) was added THF (10.0ml), and then was added triethylamine (1 .32ml). To the obtained mixture was added 
dropwise at 0°C the previously prepared acid chloride suspension, and the mixture was stirred at room temperature 
for 3 hours. To the mixture was added ethyl acetate and the mixture was washed with water and saturated brine. The 

55 organic layer was dried with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and 
the residue was purified with silica gel column chromatography (30g, ethyl acetate -> ethyl acetate : ethanol : triethyl- 
amine = 100 : 10 : 1) and recrystallized from ethanol to give 1-formyl-N-{4-[IN-methyl-N-(tetrahydro-2H-pyran-4-yl) 
amino]memyi]phenyQ-7-[4-(2-methylthio)e^ (Compound 
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11) (555mg, 75%) as white crystals. 
mp180-183°C. 

1 H-NMR (200 MHz, CDCI3) 5 1 .64 - 1 .77 (4H, m), 2.21 (3H, s), 2.24 (3H, s), 2.59 - 2.67 (1 H, m), 2.92 (2H, t, J = 6.8 
Hz), 3.04 (2H, t, J = 4.6 Hz), 3.37 (2H, td, J = 11.2, 2.9 Hz), 3.57 (2H, s), 3.92 (2H, t, J = 5.3 Hz), 4.01 - 4.07 (2H, m), 
5 4.22 (2H, t, J = 6.8 Hz), 7.01 (2H, d, J = 8.8 Hz), 7.20 (1 H, d, J = 8.0 Hz), 7.32 (2H, d, J = 8.8 Hz), 7.47 - 7.58 (7H, m), 
7.68 (1H, d, J = 1.8 Hz), 8.55 (1H, s). 

IR (KBr) 1667, 1607, 1514, 1497, 1360, 1314, 1246, 824 cm* 1 . 

Anal. Calcd. for C^Ha^C^S (0.2H 2 O additive): C, 69.29; H, 6.74; N, 7.13. Found C, 69.09; H, 6.58; N, 7.01 . 
10 Working Example 12 (Production of Compound 12) 

[0218] In a mixture of water : ethanol : toluene (1:1:10, v/v, 1B.0ml) were dissolved 4-(2-propoxyethoxy)phenyl 
borate (242mg) and 7-bromo-1 -methyl-N-[4-[[N-metriyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl]-2,3-dihy- 
dro-1H-1-benzazepine-4-carboxarnide (436mg). To the solution was added potassium carbonate (299mg), and the 

is mixture was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis- 
triphenylphosphinepalladium (42mg), and the mixture was heated to reflux under argon atmosphere for 1 0 hours. The 
mixture was diluted with ethyl acetate, and washed with water and saturated brine, and the organic layer was dried 
with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified 
with silica gel column chromatography (30g, ethyl acetate : ethanol : triethylalnine « 180 : 20 : 1) and recrystallized 

20 from ethanol/hexane to give 1 -methyl-N-[4-{[N-methyl-N-(tetrahydro-2H-pyran-4-y!)amino]methyl)phenyl]-7-[4-(2-pro- 
poxyethoxy)phenyl]-2,3-dihydro- 1 H-1 -benzazepine-4-carboxamide (Compound 1 2) (1 86mg, 35%) as yellow crystals 
mp136- 138°C. 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.94 (3H, t, J = 7.3 Hz), 1.65 (2H, sextet, J = 7.2 Hz), 1.69 - 1.76 (4H, m), 2.21 (3H, s), 
2.57 - 2.72 (1H, m), 2.96 (2H, t, J = 4.4 Hz), 3.09 (3H, s), 3.32 - 3.43 (4H, m), 3.51 (2H, t, J = 6.8 Hz), 3.56 (2H, s)[ 
25 3.8I (2H, t, J = 5.0 Hz), 4.01 - 4.06 (2H, m), 4.16 (2H, t, J = 4.9 Hz), 6.88 (1H, d, J = 8.4 Hz), 6.98 (2H, d, J = 8.8 Hz), 
/.30 (2H, d, J = 6.6 Hz), 7.40 - 7.56 (8H, m). 
IR (KBr) 1651, 1607, 1514, 1501, 1312, 1244, 1186 cm-1. 

Anal. Calcd. for C 36 H 45 N 3 0 4 (0.3H 2 O additive): C, 73.39; H, 7.80; N, 7.13. Found C, 73.12; H, 7.67; N, 7.0B. 
30 Working Example 13 (Production of Compound 13) 

[0219] In a mixture of water : ethanol : toluene (1 : 1 : 10, v/v, 1 8.0ml) were dissolved 4-(3-ethoxypropoxy)phenyl 
borate (250mg) and 7-bromo-1 -methyl-N-{4-[[N-methyi-N-(tetrahydro-2H-pyran-4-yl)aminolmethyl]phenyl3-2,3-dihy- 
dro-1H-1-benzazepine-4-cart>oxamide (450mg). To the solution was added potassium carbonate (308mg), and the 

35 mixture was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis- 
triphenylphosphinepalladium (43mg), and the mixture was refluxed under argon atmosphere for 10 hours. The mixture 
was diluted with ethyl acetate, and washed with water and saturated brine, and the organic layer was dried with anhy- 
drous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified with 
silica gel column chromatography (25g, ethyl acetate : ethanol : triethylamine = 100 : 10 : 1) and recrystallized from 

40 ethanol/hexane to give 7-[4-(3-ethoxypropoxy)phenyO-1-methyl-N-[4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)am 
methyl]phenyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxamide (Compound 1 3) (359mg, 66%) as yellow crystals 
mp98- 100°C. 

1 H-NMR (200 MHz, CDCI 3 ) 6 1 .21 (3H, t, J = 6.9 Hz), 1 .63-1 .79 (4H, m), 2.07 (2H, quint, J » 6.3 Hz), 2.21 (3H, s), 2.54 
- 2.75 (1H, m), 2.96 (2H, t, J = 4.4 Hz), 3.09 (3H, s), 3.31 - 3.43 (4H, m), 3.51 (2H, q, J = 7.0 Hz), 3,56 (2H, s), 3.62 
45 (2H, t, J = 6.3 Hz), 4.00 - 4.07 (2H, m), 4.10 (2H, t, J = 6.2 Hz), 6.88 (1 H, d, J = 8.6 Hz), 6.97 (2H, d, J = 8.8 Hz), 7 30 
(2H, d, J « 8.6 Hz), 7.40 - 7.56 (3H, m), 7.40 (1 H, s), 7.48 (2H, d, J = 9.0 Hz), 7.54 (2H, d, J = 8.6 Hz) 
IR (KBr) 1647, 1607, 1514, 1501, 1312, 1244, 1182, 1115cm-l. 

Anal. Calcd. for Ca^^C^ (0.2H 2 O additive): C, 73.62; H, 7.79; N, 7.15. Found C, 73.53; H, 7.63; N. 7.11. 
50 Working Example 14 (Production of Compound 14) 

[0220] In DMF (9.5m!) was dissolved 1 -formy!-7-[4-(2-propoxy)ethoxyphenyl]-2,3-dihydro-1 H-1 -benzazepine-4-car- 
boxylic acid (379mg). To the solution was added thionyl chloride (0.18ml), and the mixture was stirred at room tem- 
perature for 30 minutes. Under reduced pressure, the solvent was evaporated, and to the residue was added THF 
55 (15.0ml). On the other hand, to 4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]aniline ^hydrochloride 
(337mg) was added THF (1 0.0ml), and then was added triethylamine (1 .00m!). To the obtained mixture was added 
dropwise at 0°C the previously prepared acid chloride suspension, and the mixture was stirred at room temperature 
for 15 hours. To the mixture was added ethyl acetate, and the mixture was washed with water and saturated brine. 
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The organic layer was dried with anhydrous magnesium suit ate. The solvent was evaporated under reduced pressure, 
and the residue was purified with silica gel column chromatography (35g, ethyl acetate -» ethyl acetate : ethanol =10: 
1 _» ethyl acetate : ethanol : triethylamine = 100 : 10 : 1) and recrystallized from ethanol to give 1-formyl-N-l4-[[N- 
methyl-N-(tetrahydro-2H-pyran^ 
5 zazepine-4-carboxamide (Compound 14) (459mg, 80%) as white crystals. 
mp187- 189°C. 

1 H-NMR (200 MHz, CDCI3) 6 0.95 (3H, t, J = 7.4 Hz), 1.57-1 .74 (6H, m) , 2.20 (3H, s), 2.56 - 2.72 (1H, m) , 3.03 (2H, 
t, J = 5.2 Hz), 3.37 (2H, td, J 11 .0, 2.8 Hz), 3.52 (2H, t, J = 6.8 Hz), 3.57 (2H, s), 3.82 (2H, t, J = 4.9 Hz), 3.92 (2H, t, 
J = 5.3 Hz), 4.01 - 4.07 (2H, m), 4.18 (2H, t, J = 4.9 Hz), 7.03 (2H, d, J = 8.8 Hz), 7.19 (1H, d, J = 8.4 Hz), 7.31 (2H t 
10 d, J = 8.4 Hz), 7.46 - 7.58 (7H, m), 7.67 (1H, s), 8.55 (1H, s). 
IR(KBr) 1667, 1609, 1518, 1497, 1360, 1314, 1248, 824 crrr 1 . 

Anal. Calcd. for C^H^O^ C, 72.34; H, 7.25; N, 7.03. Found C, 72.39; H, 7.32; N, 7.08. 
Working Example 15 (Production of Compound 15) 

15 

[0221] In DMF (6.5ml) was dissolved 1-methylsulfonyl-7-[4-(2-propoxy)ethoxyphenyl]-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylic acid (296mg). To the solution was added thionyl chloride (0.12ml), and the mixture was stirred 
at room temperature for 30 minutes. Under reduced pressure, the solvent was evaporated, and to the residue was 
added THF (15.0ml). On the other hand, to 4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]aniline dihydro- 

20 chloride (234mg) was added THF (10.0ml), and then was added triethylamine (0.69ml). To the obtained mixture was 
added dropwise at 0°C the previously prepared acid chloride suspension, and the mixture was stirred at room temper- 
ature for 3 hour. To the mixture was added ethyl acetate, and the mixture was washed with water and saturated brine. 
The organic layer was dried with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, 
and the residue was purified with silica gel column chromatography (25g, ethyl acetate -» ethyl acetate : ethanol : 

25 triethylamine = 1 00 : 1 0 : 1 ) and recrystallized from ethanol to give 1 -methylsulfonyl-N-[4-[[N-methyl-N-(tetrahydro-2H- 
py^-4-y0aminoJmethy0phenyl]-7-[4-(2-^^ 
(Compound 15) (248mg. 58%) as white crystals, 
mp 161 - 162°C. 

1 H-NMR (200 MHz, CDCI3) 8 0.95 (3H, t, J = 7.3 Hz), 1.65 (2H, sextet, J = 7.1 Hz), 1 .69 - 1 .77 (4H, m), 2.21 (3H, s), 
30 2.54 - 2.70 (1 H, m), 2.88 (3H, s), 3.13 (2H, t, J = 5.0 Hz), 3.37 (2H, td, J = 11.4, 5.6 Hz), 3.52 (2H, t, J « 6.8 Hz), 3.57 
(2H, s), 3.82 (2H, t, J = 4.8 Hz), 3.91 (2H, t, J = 5.7 Hz), 4.01 - 4.07 (2H, m), 4.18 (2H, t, J = 5.0 Hz), 7.00 - 7.04 (2H, 
m), 7.32 (2H, d, J = 8.4 Hz), 7.50 (2H, d, J = 8.8 Hz), 7.48 - 7.66 (7H, m). 
IR(KBr) 1663, 1609, 1516, 1493, 1343, 1310, 1248, 1154, 667 cm- 1 . 
Anal. Calcd. for CgeH^NaOeS: C, 66.74; H, 7.00; N, 6.49. Found C, 66.56; H, 7.03; N, 6.36. 

35 

Working Example 1 6 (Production of Compound 16) 

[0222] In a mixture of water: ethanol : toluene (1:1:10, v/v, 18.0ml) were dissolved 4-(2-ethoxyethoxy)phenyl 
borate (339mg) and 7-bromo-1 -ethyl-N-{4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyi]-2,3-dihydro- 

40 1 H-1 -benzazepine-4-carboxamide (537mg). To the solution was added potassium carbonate (357m g), and the mixture 
was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakistriphenyl- 
phosphinepalladium (50mg), and the mixture was heated to reflux under argon atmosphere for 14 hours. The mixture 
was diluted with ethyl acetate, and washed with water and saturated brine, and the organic layer was dried with anhy- 
drous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified with 

45 silica gel column chromatography (35g, ethyl acetate -» ethyl acetate : ethanol s 10 : 1 -> ethyl acetate : ethanol : 
triethylamine = 100: 10: 0.5) and recrystallized from ethyl acetate/IPE to give 7-[4-(2-ethoxyethoxy)pheny!]- 
1-ethyl-N-[4-[[N-methyl-N-(tetrahy 

amide (Compound 16) (332mg, 53%) as yellow crystals, mp 114.5 - 116.5°C. 

1 H-NMR (200 MHz, CDCI 3 ) 6 1 .26 (3H, t, J = 6.9 Hz), 1 .32 (3H, t, J = 7.1 Hz), 1 .63 - 1 .76 (4H, m), 2.21 (3H, s), 2.59 
50 - 2.69 (1 H, m), 2.91 (2H, t, J = 4.8 Hz), 3.31 - 3.42 (4H, m), 3.44 (2H, q, J = 7.0 Hz), 3.57 (2H, s), 3.64 (2H, t, J = 6.9 
Hz), 3.82 (2H, t, J = 4.8 Hz), 4.01 - 4.06 (2H, m), 4.16 (2H, t, J = 5.0 Hz), 6.91 (1 H, d, J = 8.8 Hz), 6.98 (2H, d, J = 9.2 
Hz), 7.30 (2H, d, J = 8.4 Hz), 7.40 (1H, s), 7.47 (2H, d, J = 9.2 Hz), 7.53 (2H, d, J = 8.4 Hz), 7.40 - 7.56 (3H, m). 
IR (KBr) 1651, 1607, 1514, 1501, 1312, 1244, 1175, 1140, 1119 cm- 1 . 

Anal. Calcd. for C 38 H 45 N 3 0 4 (0.2H 2 O additive): C, 73.62; H, 7.79; N, 7.15. Found C, 73.45; H, 7.85; N, 7.05. 

55 

Working Example 17 (Production of Compound 17) 

[0223] In a mixture of water : ethanol : toluene (1 : 1: 10, v/v, 18.0ml) were dissolved 4-(2-propoxyethoxy)phenyl 
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borate (272mg) and 7-bromo-1 -ethyl-N-[4-|IN-methyl-N-(tetrahydro-^^ 

1 H-1 -benzazepine-4-carboxamide (404mg). To the solution was added potassium carbonate (269mg), and the mixture 
was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakistriphenyl- 
phosphinepalladium (37mg), and the mixture was heated to reflux under argon atmosphere for 14 hours. The mixture 

5 was diluted with ethyl acetate, and washed with water and saturated brine, and the organic layer was dried with anhy- 
drous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified with 
silica gel column chromatography (30g, ethyl acetate -» ethyl acetate : ethanol = 10:1 — > ethyl acetate : ethanol : tri- 
ethylamine - 1 00 : 1 0 : 0.5) and recrystallized from ethyl acetate/I PE to give 1 -ethyl-N-[4-[[N-methyl-N-(tetrahy^ 
pyran-4-yl]amino]methyl]phenyl]-7-[4-(2-propoxyeth^ 

10 (Compound 1 7) (221 mg, 46%) as yellow crystals, mp 1 06 - 1 08°C. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.94 (3H, t, J = 7.5 Hz), 1 .32 (3H, t, J = 6.9 Hz), 1 .65 (2H, sextet, J = 7.1 Hz), 1 .70 - 1 .76 
(4H, m), 2.21 (3H, s), 2.56 - 2.69 (1H, m), 2.92 (2H, t, J = 4.0 Hz), 3.31 - 3.46 (6H, m), 3.51 (2H, t, J = 6.8 Hz), 3.56 
(2H, s), 3.81 (2H, t, J = 4,9 Hz), 4.01 - 4.06 (2H, m), 4.16 (2H, t, J = 5.0 Hz), 6.92 (1H, d, J = 8.4 Hz), 6.98 (2H, d, J = 
8.8 Hz), 7.30 (2H, d, J = 8.8 Hz), 7.40 (1H, s), 7.47 (2H, d, J = 8.8 Hz), 7.54 (2H, d, J = 8.8 Hz), 7.40 - 7.56 (3H, m). 

15 |R (KBr) 2928, 1651, 1645, 1607, 1514, 1501, 1314, 1244, 1175 cm" 1 . 

Anal. Calcd. for C 37 H 47 N 3 0 1 (0.3H 2 O additive): C, 73.67; H, 7.95; N, 6.97. Found C, 73.52; H, 7.76; N, 6.95. 

Working Example 18 (Production of Compound 18) 

20 [0224] In a mixture of water: ethano! : toluene (1:1:10, v/v, 18.0ml) were dissolved 4-(2-butoxyethoxy)phenyl 
borate (324mg) and 7-bromo-1 -methyl-N-[4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl]-2,3-dihy- 
dro-1 H-1 -benzazepine-4-carboxamide ( 440mg). To the solution was added potassium carbonate (301 m and the mix- 
ture was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakistriphe- 
nylphosphinepalladium (42mg), and the mixture was refluxed under argon atmosphere for 10 hours. The mixture was 

25 diluted with ethyl acetate, and washed with water and saturated brine, and the organic layer was dried with anhydrous 
magnesium sulfate. The soivent was evaporated under reduced pressure, and the residue was purified with siiica gei 
column chromatography (30g, ethyl acetate ethyl acetate : ethanol = 10:1 -> ethyl acetate : ethanol : triethylamine 
= 100 : 10 : 0.5) and recrystallized from ethyl acetate/IPE to give 7-[4-(2-butoxYethoxy)phenyl]-1-methyl-N-[4-[IN-me- 
thyl-N^tetrahydro^H-pyran^-yOaminolmethyllphenyll^^-dihydro-IH-l-benzazepin^-carboxamide (Compound 

so 1 8) (287mg, 53%) as yellow crystals. 
mp107-110°C. 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.93 (3H, t, J = 7.2 Hz), 1 .39 (2H, sextet, J = 7.3 Hz), 1 .55 - 1 .79 (6H, m) , 2.21 (3H, s), 
2.57 - 2.75 (1 H, m), 2.96 (2H, t, J = 4.4 Hz), 3.09 (3H, s), 3.31 - 3.38 (2H, m), 3.37 (2H, td, J = 1 1 .6, 2.7 Hz), 3.55 (2H, 
t, J = 6.6 Hz), 3.57 (2H, s), 3.81 (2H, t, J = 5.0 Hz), 4.00 - 4.08 (2H, m), 4.1 6 (2H, t, J = 4.9 Hz), 6.88 (1 H, d, J = 8.6 
35 Hz), 6.96 - 7.01 (2H, m), 7.30 (2H, d, J = 8.4 Hz), 7.40 - 7.56 (4H, m), 7.48 (2H, d, J = 9.0 Hz), 7.54 (2H, d, J = 8.6 Hz). 
IR (KBr) 2955, 2936, 1651, 1607, 1514, 1312, 1244, 1186cm- 1 . 

Anal. Calcd. for C3 7 H 47 N 3 0 4 (0.1 H 2 0 additive): C, 74.12; H, 7.93; N, 7.01 . Found C, 73.90; H, 7.82; N, 7.12. 
Working Example 19 (Production of Compound 19) 

40 

[0225] In a mixture of water: ethanol : toluene (1:1:10, v/v, 18.0ml) were dissolved 4-(2-butoxyethoxy)phenyl 
borate (301 mg and 7-bromo-1-ethyl-N-[4-HN-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl3-2,3-dihydro- 
1 H-1 -benzazepine-4-carboxamide (420mg). To the solution was added potassium carbonate (279mg), and the mixture 
was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakistriphenyl- 

45 phosphinepalladium (39mg), and the mixture was refluxed under argon atmosphere for 14 hours. The mixture was 
diluted with ethyl acetate, and washed with water and saturated brine, and the organic layer was dried with anhydrous 
magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified with silica gel 
column chromatography (30g, ethyl acetate ethyl acetate : ethanol = 10:1 — > ethyl acetate : ethanol : triethylamine 
= 100 : 10 : 0.5) and recrystallized from ethyl acetate/IPE to give 7-[4-(2-butoxyethoxy)phenyl]-1-e%l-N-[4-[[N-me- 

50 thyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl3-2,3-dihydro-1-H-1-benzazeptne'4-carboxamide (Compound 
1 9) (21 8mg, 42%) as yellow crystals, 
mp 102- 106°C. 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.93 (3H, t, J = 7.1 Hz), 1 .32 (3H, t t J = 7.0 Hz), 1 .39 (2H, sextet, J = 7.4 Hz), 1 .54 - 1 .76 
(6H, m), 2.21 (3H, s), 2.54 - 2.72 (1H, m), 2.92 (2H, t, J = 4.6 Hz), 3.31 - 3.50 (6H, m), 3.55 (2H, t, J = 6.6 Hz), 3.57 
55 (2H, s), 3.81 (2H, t, J = 4.9 Hz), 4.01 - 4.07 (2H, m), 4.16 (2H, t, J = 5.0 Hz), 6.92 (1 H, d, J = 8.6 Hz), 6.98 (2H, d, J = 
8.8 Hz), 7.30 (2H, d, J = 8.4 Hz), 7.40 (1H, s), 7.44 - 7.56 (3H, m), 7.47 (2H, d, J = 9.0 Hz), 7.54 (2H, d, J = 8.4 Hz). 
IR (KBr) 2953, 2932, 1651, 1605, 1514, 1501, 1406, 1314, 1244, 1175 cnr». 

Anal. Calcd. for C^H^N^ (0.2H 2 O additive): C, 74.16; H, 8.09; N, 6.83. Found C, 73.92; H, 8.19; N, 6.59. 
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Working Example 20 (Production of Compound 20) 

[0226] In a mixture of water : ethanol : toluene (1:1:10, v/v. 18.0ml) were dissolved 4-{(2-ethoxy)ethoxy]-3-f1uor- 
ophenyl borate (355mg) and 7-bromo-1-forrnyl-N-[4-TIN-meth^ 

5 2,3-dihydro-1 H-1 -benzazepine-4-carboxamide (51 7mg). To the solution was added potassium carbonate (344mg), and 
the mixture was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrak- 
Istriphenylphosphinepalladium (48mg), and the mixture was heated to reflux under argon atmosphere for 10 hours. 
The mixture was diluted with ethyl acetate, and washed with water and saturated brine, and the organic layer was dried 
with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified 

10 with silica gel column chromatography (30g, ethyl acetate -> ethyl acetate : ethanol = 10:1 — ^ ethyl acetate : ethanol : 
triethylamine = 100: 10:1) and recrystallized from ethanol to give 7-[4-(2-ethoxy)ethoxy-3-fluorophenyl]- 
1 -f ormyl-N-[4-[[N^etayl-N-(tetra^ H-1 -benzazepine-4-car- 

boxamide (Compound 20) (476mg, 76%) as white crystals, mp 1 88 - 191°C. 

1 H-NMR (200 MHz, CDCI3) 5 1 .26 (3H, t, J = 7.1 Hz), 1 .64-1 .77 (4H, m), 2.20 (3H, s), 2.57 - 2.72 (1 H, m), 3.04 (2H, 
15 t, J = 5.2 Hz), 3.37 (2H, td, J = 11.3, 2.9 Hz), 3.57 (2H, s), 3.63 (2H, q, J = 7.0 Hz), 3.85 (2H, t, J = 4.9 Hz), 3.92 (2H, 
t, J = 5.6 Hz), 4.01 - 4.07 (2H, m), 4.25 (2H, t, J = 4.9 Hz), 7.09 (1 H, t, J = 8.6 Hz), 7.20 (1 H, d, J = 8.2 Hz), 7.29 - 7.36 
(2H, m), 7.32 (2H, d, J = 8.0 Hz), 7.45 (1H, s), 7.53 (2 H + 1H, d, J = 8.8 Hz), 7.56 (1H, s, 7.65 (1H, d, J = 2.2 Hz), 
8.55 (1H,S). 

IR (KBr) 1669, 1501, 1358, 1314, 1269, 1238, 1198, 1138, 1125cm- 1 . 
20 Anal. Calcd. for C^H^^O^ C, 69.86; H, 6.70; N, 6.98. Found C, 69.66; H, 6.40; N, 6.71 . 

Working Example 21 (Production of Compound 21) 

[0227] In a mixture of water : ethanol : toluene (1:1:10, v/v, 18.0ml) were dissolved 3-chloro-4-(2-ethoxy)ethoxy- 

25 phenyl borate (280mg) and 7-bromo-1-forrnyl-N-[4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl]- 
2,3-dihydro-1 H-1 -benzazepine-4-carboxamide (380mg). To the solution was added potassium carbonate (253mg), and 
the mixture was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrk- 
istriphenylphosphinepalladium (35mg), and the mixture was heated to reflux under argon atmosphere for 10 hours. 
The mixture was diluted with ethyl acetate, and washed with water and saturated brine, and the organic layer was dried 

30 with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified 
with silica gel column chromatography (25g, ethyl acetate -> ethyl acetate : ethanol 10 : 1 -> ethyl acetate : ethanol : 
triethylamine = 100: 10: 0.5) and recrystallized from ethanol to give 7-{3-chloro-4-(2-ethoxy)ethoxyphenyl]- 
1 -formyl-N-[4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl]-2 l 3-dihydro-1 H-1 -benzazepine-4-car- 
boxamide (Compound 21) (342mg, 73%) as white crystals, mp 198 - 200°C. 

35 1H-NMR (200 MHz, CDCI 3 ) 5 1 .26 (3H, t, J = 6.9 Hz); 1 .64 - 1 .76 (4H, m), 2.20 (3H, s), 2.57 - 2.69 (1 N, m) , 3.04 (2H, 
t, J = 5.2 Hz), 3.37 (2H, td, J = 11 .1 , 2.9 Hz), 3.57 (2H, s), 3.67 (2H, q, J = 7.0 Hz), 3.88 (2H, t, J = 5.0 Hz), 3.91 (2H, 
t, J = 6.0 Hz), 4.01 - 4.06 (2H, m), 4.24 (2H, t, J = 4.9 Hz), 7.05 (1 H, d, J = 8.4 Hz), 7.20 (1 H, d, J = 8.2 Hz), 7.32 (2H, 
d, J = 8.4 Hz), 7.43 (1H, dd, J = 8.6, 2.4 Hz), 7.44 (1H, s), 7.54 (2 H + 1H, d, J = 8.4 Hz), 7.56 (1H, s), 7.61 (1H, d, J 
= 2.2 Hz), 7.65 (1H, d, J = 2.2 Hz), 8.55 (1H, s) 

40 |R (KBr) 1669, 1599, 1516, 1493, 1360, 1314, 1292, 1260, 1140, 1065 cm' 1 . 

Anal. Calcd. for CasH^Cl^Og: C, 68.00; H, 6.52; N, 6.80. Found C, 67.71; H, 6.43; N, 6.71. 

Working Example 22 (Production of Compound 22) 

45 [0228] In a mixture of water : ethanol : toluene (1:1:10, v/v, 18.0ml) were dissolved 4-(3-propoxy)propoxyphenyl 
borate (270mg) and 7-bromo-1 -formyl-N-[4-ttN-methyl-N-(tetrahydro-2H-pyran-4-yI)amino]methyl]phenyl]-2t3-dihy- 
dro-1H-1-benzazepine-4-carboxamide (377mg). To the solution was added potassium carbonate (251 mg), and the 
mixture was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis- 
triphenylphosphinepalladium (35mg), and the mixture was heated to reflux under argon atmosphere for 1 0 hours. The 

so mixture was diluted with ethyl acetate, and washed with water and saturated brine, and the organic layer was dried 
with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified 
with silica gel column chromatography (25g, ethyl acetate -> ethyl acetate : ethanol = 10 : 1 -> ethyl acetate : ethanol : 
triethylamine = 1 00 : 1 0 : 0.5) and recrystallized from ethanol to give l-f ormyl-N-[4-[[N-methyl-N-(tetrahydro-2H-pyran- 
4-yl)amino]methyl]phenyl)-7-[4-(3-propoxy)propoxyphenyl]-2 I 3-dihydro-1 H-1 -benzazepine-4-carboxamide (Com- 

55 poupd 22) (304mg, 66%) as white crystals, 
mp 174- 177°C. 

1 H-NMR (200 MHz, CDCI3) 6 0.92 (3H, t, J = 7.3 Hz), 1 .60 (2H, sextet, J = 7.1 Hz), 1 .69 - 1 .76 (4H, m), 2.08 (2H, quint, 
J = 6.2 Hz), 2.20 (3H, s), 2.59 - 2.69 (1H, m), 3.03 (2H, t, J = 4.9 Hz), 3.31 - 3.41 (2H, m), 3.41 (2H, t, J = 6.6 Hz), 3.57 
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(2H, s), 3.61 (2H, t, J = 6.0 Hz), 3.92 (2H, t, J = 5.3 Hz), 4.01 - 4.09 (2H, m), 4.12 (2H, t, J = 6.4 Hz), 7.00 (2H, d, J = 
8.8 Hz), 7.19 (1H, d, J = 8.0 Hz), 7.31 (2H, d, J = 8.4 Hz), 7.46 (1H, s), 7.51 (2H, d, J = 8.4 Hz), 7.54 (2H, d, J = 8.4 
Hz), 7.49 - 7.58 (2H, m), 7.67 (1H, d, J = 1.8 Hz), 8.54 (1H/s). 
IR (KBr)2940, 1669, 1607, 1516, 1497, 1360, 1314, 1248, 1119 cm" 1 . 
5 Anal. Calcd. for C 37 H 15 N 3 0 5 : C, 72.64; H, 7.41 ; N, 6.87. Found C, 72.46; H, 7.62; N, 6.95. 

Working Example 23 (Production of Compound 23) 

[0229] In a mixture of water : ethanol : toluene (1:1:10, v/v, 1 8.0m!) were dissolved 3-ethoxy-4-(2-propoxy)ethox- 

10 yphenyl borate (324mg) and 7-bromo-1 -f ormyl-N-[4-[[N-met^ 

2,3-dihydro-1 H-1 -benzazepine-4-carboxamide (401 mg) To the solution was added potassium carbonate (267mg), and 
the mixture was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrak- 
istriphenylphosphinepalladium (37mg), and the mixture was heated to reflux under argon atmosphere for 10 hours. 
The mixture was diluted with ethyl acetate, and washed with water and saturated brine, and the organic layer was dried 

is with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified 
with silica gel column chromatography (25g, ethyl acetate -> ethyl acetate : ethanol =10:1 -> ethyl acetate : ethanol : 
triethylamine - 1 00 : 1 0 :0.5) and recrystallized from ethyl acetate/IPE to give 7-[3-ethoxy-4-(2-propoxy)ethoxyphenyf]- 
1 4ormyl-N-[4-[IN-methyl-N-(tetrahydro-2H-pyran-4"yl)amino]methyl3phenyl]-2,3-dihydro-1 H-1 -benzazepine-4-car- 
boxamide (Compound 23) (317mg, 61%) as white crystals. 

20 mp117-119°C. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0,94 (3H, t, J = 7.3 Hz), 1 .48 (3H, t, J = 6.9 Hz), 1 .64 (2H, sextet, J = 7.2 Hz), 1 .64 - 1 .76 
(4H, m), 2.20 (3H, s), 2.57 - 2.70 (1 H, m), 3.03 (2H, t, J = 3.6 Hz), 3.37 (2H, td, J = 11 .2, 2.7 Hz), 3.53 (2H, t, J = 6.7 
Hz), 3.56 (2H, s), 3.84 (2H, t, J = 5.1 Hz), 3.92 (2H, t, J = 5.3 Hz), 4.01 - 4.07 (2H, m), 4.16 (2H, q, J = 7.1 Hz), 4.22 
(2H, t, J = 5.2 Hz), 7.03 (1H, d, J = 8.8 Hz), 7.10 (1H, s), 7.11 (1H, dd, J = 8.4, 2.2 Hz), 7.18 (1H, d, J = 8.4 Hz), 7.32 
25 (2H, d, J = 8.4 Hz), 7.50 (2H, d, J = 8.4 Hz), 7.54 (1H, d, J = 8.4 Hz), 7.57 (1H, d, J = 2.6 Hz), 7.60 (1H, s), 7.57 (1H, 
d, J= 1.8 Hz), 8.54 (iH, s). 

IR (KBr)2942, 1671, 1597, 1514, 1499, 1408, 1360, 1316, 1254, 1202, 1140 cm- 1 . 

Anal. Calcd. for C3 8 H 47 N 3 0 6 (0.1 H 2 0 additive): C, 70.92; H, 7,39; N, 6.53. Found C, 70.71 ; H, 7.36; N, 6.47. 

30 Working Example 24 (Production of Compound 24) 

[0230] In a mixture of water : ethanol : toluene (1 : 1 : 10, v/v, 1 8.0m!) were dissolved (2,3-dihydro-1 ,4-benzodioxin- 
6-yl) borate (22lmg) and 7-bromo-1 -methyl-N-[4-flN-methyl^ 

hydro-1 H-1-benzazepine-4-carboxamide (397mg). To the solution was added potassium carbonate (272mg), and the 
35 mixture was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis- 
triphenylphosphinepaliadium (38mg), and the mixture was heated to reflux under argon atmosphere for 1 0 hours. The 
mixture was diluted with ethyl acetate, and washed with water and saturated brine, and the organic layer was dried 
with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified 
with silica gel column chromatography (35g, ethyl acetate : ethanol = 20 : 1) and recrystallized from ethanol to give 
-*o 7-(2,3-dihydro-1,4-benzodioxin-6-yl)-1 -methyl^ 

2,3-dihydro-1H-1-benzazepine-4-carboxamide (Compound 24) (215mg, 49%) as yellow crystals. 
mp164- 165°C. 

1 H-NMR (200 MHz, CDCI 3 ) 5 1 .63 - 1 .76 (4H, m), 2.20 (3H, s), 2.53 - 2.73 (1H, m), 2.95 (2H, t, J = 4.4 Hz), 3.07 (3H, 
s), 3.31 - 3.43 (4H, m), 3.56 (2H, s), 4.01 - 4.07 (2H, m), 4.29 (4H, s), 6.86 (1 H, d, J = 8.4 Hz), 6.90 (1 H, d, J = 9.6 Hz), 
45 7.05 (1H, dd, J = 1 0.4, 2.2 Hz), 7.07 (1 H, s), 7.29 (2H, d, J = 8.6 Hz), 7.37 - 7.55 (3H, m), 7.54 (2H, d, J = 8.6 Hz), 
7.62 (1H,s). 

IR (KBr)2948, 1644, 1597, 1514, 1497, 1406, 1312, 1283, 1246, 1188, 1071, 810, 733 cm" 1 . 

Anal. Calcd. for C 33 H 37 N 3 0 4 (0.2H 2 O additive): C, 72.96; H, 6.94; N, 7.73. Found C, 72.86; H, 6.91; N, 7.70. 

50 Working Example 25 (Production of Compound 25) 

[0231] In a mixture of water: ethanol : toluene (1:1:10. v/v, 18.0ml) were dissolved 4-(2-ethoxyethoxy)phenyl 
borate (246mg) and 7-bromo-1 -propyl-N-[4-[IN-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl]-2,3-dihy- 
dro-1H-1-benzazepine-4-carboxamide (400mg). To the solution was added potassium carbonate (259mg), and the 
55 mixture was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis- 
triphenylphosphinepalladium (36mg), and the mixture was heated to reflux under argon atmosphere for 10 hours. The 
mixture was diluted with ethyl acetate, and washed with water and saturated brine, and the organic layer was dried 
with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified 
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with silica gel column chromatography (30g, ethyl acetate -> ethyl acetate : ethanol = 1 0 : 1) and recrystaliized from 
ethyl acetate-IPE to give 7-[4-(2-ethoxyethoxy)phenyl]-N-[4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl] 
phenyl]-1-propyl-2,3-dihydro-1N-1-benzazepine-4-carboxamide (Compound 25) (216mg, 46%) as yellow crystals. 
mp144-147°C. 

5 1H-NMR (200 MHz, CDCI3) 5 0.99 (3H, t, J = 7.4 Hz), 1 .26 (3H, t, J = 6.9 Hz), 1 .63 - 1 .84 (6H, m), 2.20 (3H, s); 2.56-2.69 
(1H, m), 2.91 (2H, t, J = 4.4 Hz), 3.28 - 3.43 (6H, m), 3.56 (2H, s), 3.62 (2H, q, J = 7.0 Hz), 3.81 (2H, t, J = 4.9 Hz), 
4.01 - 4.06 (2H, m), 4.16 (2H, t, J = 4.8 Hz), 6.90 (1 H, d, J = 8.6 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.29 (2H, d, J = 8.4 Hz), 
7.37 - 7.55 (8H, m). 

IR (KBr) 2957, 2940, 1644, 1605, 1499, 1406, 1312, 1240, 1177, 1140, 1121 cm" 1 . 
10 Anal. Calcd. for C3 7 H 47 N 3 0 4 : C, 74.34; H, 7.92; N, 7.02. Found C, 74.13; H, 7.76; N, 7.17. 

Working Example 26 (Production of Compound 26) 

[0232] In a mixture of water : ethanol : toluene (1:1:10, v/v, 18.0ml) were dissolved 4-(2-propoxyethoxy)phenyl 
15 borate (260mg) and 7-bromo-1 -propyl -N-{4-[IN-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl]-2,3-dihy- 
dro-1H-1-benzazepine-4-carboxamide (396mg). To the solution was added potassium carbonate (256mg), and the 
mixture was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis- 
triphenylphosphinepalladium (36mg), and the mixture was heated to reflux under argon atmosphere for 1 0 hours. The 
mixture was diluted with ethyl acetate, and washed with water and saturated brine, and the organic layer was dried 
20 with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified 
with silica gel column chromatography (25g, ethyl acetate -» ethyl acetate : ethanol = 1 0 : 1) and recrystaliized from 
ethyl acetate-IPE to give N-[4-tIN-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl}-7-[4-(2-propoxyethoxy) 
phenyt]-1-propyl-2,3-dihydro-IH-l-benzazepine-4-carboxamide (Compound 26) (252mg, 53%) as yellow crystals. 
mp128-130°C. 

25 1H-NMR (200 MHz, CDCI3) 6 0.94 (3H, t, J = 7.5 Hz), 0.99 (3H, t, J = 7.6 Hz), 1 .59 - 1 .81 (8H, m), 2.20 (3H, s), 2.56 

- 2.69 (1 H, m), 2.92 (2H, Mike), 3.28 - 3.43 (6H, m), 3.51 (2H, t, J = 6.7 Hz), 3.56 (2H, s), 3.81 (2H, t, J = 5.0 Hz), 4.01 

- 4.06 (2H, m), 4.16 (2H, t, J = 5.0 Hz), 6.90 (1 H, d, J = 8.4 Hz), 6.98 (2H, d, J = 8.4 Hz), 7.29 (2H, d, J = 8.8 Hz), 7.38 

- 7.55 (8H, m). 

IR (KBr) 2957, 2940, 1644, 1605, 1499, 1406, 1312, 1240, 1177, 1140, 1121 cm" 1 . 
30 Anal. Calcd. for a^H^CV C, 74.60; H, 8.07; N, 6.87. Found C, 74.31 ; H, 8.21 ; N, 7.1 2. 

Working Example 27 (Production of Compound 27) 

[0233] In a mixture of water: ethanol : toluene (1:1:10, v/v, 24.0m!) were dissolved 4-(2-butoxyethoxy) phenyl 
35 borate (519mg) and 7-bromo-1-propyl-N-[4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl]-2,3-dihy- 
dro-1H-1-benzazepine-4-carboxamide (745mg). To the solution was added potassium carbonate (482mg), and the 
mixture was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis- 
triphenylphosphinepailadium (67mg), and the mixture was ref iuxed under argon atmosphere for 1 0 hours. The mixture 
was diluted with ethyl acetate, and washed with water and saturated brine, and the organic layer was dried with anhy- 
40 drous magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified with 
silica gel column chromatography (35g, ethyl acetate -» ethyl acetate : ethanol = 10 : 1) and recrystaliized from ethyl 
acetate-IPE to give 7-[4-(2-butoxyethoxy)phenyl]-N-[4-[tN-methyl-N-(tetrahydro-2H-pyran-4-yI)amino]methyl]phenyl]- 
1-propyl-2,3-dihydro-1H-1-benzazepine-4-carboxamide (Compound 27) (453mg, 50%) as yellow crystals. 
mp122-124°C. 

45 1H-NMR (200 MHz, CDCl 3 ) 5 0.93 (3H, t, J = 7.1 Hz), 0.99 (3H, t, J = 7.3 Hz), 1 .39 (2H, sextet, J = 7.2 Hz), 1 .54 - 1 .80 
(8H, m), 2.20 (3H, s), 2.53 - 2.71 (1H, m), 2.91 (2H, t, J = 4.0 Hz), 3.27 - 3.43 (6H, m), 3.52 - 3.58 (4H, m), 3.80 (2H, 
t, J = 5.0 Hz), 4.01 - 4.06 (2H, m), 4.15 (2H, t, J = 4.7 Hz), 6.89 (1H, d, J = 8.8 Hz), 6.97 (2H, d, J = 8.8 Hz), 7.29 (2H, 
d, J = 8.4 Hz), 7.37 - 7.59 (8H, m). 

IR (KBr) 2957, 2940, 1644, 1605, 1499, 1406, 1312, 1240, 1177, 1140, 1121 cm" 1 . 
so Anal. Calcd. for C3 9 H 51 N 3 0 4 : C, 74.85; H, 8.21; N, 6.71. Found C, 74.64; H, 8.36; N, 6.93. 

Working Examples 28 (Production of Compound 28) 

[0234] In 1 N hydrochloric acid (50ml) and THF (50ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1 -formy1-N-[4-[[N- 
55 methyl-N-ftetrahydro^H-pyran^-yOaminolmethyllphenyll^.S-dihydro-l H-1 -benzazepine-4-carboxamide (1 .4g). The 
solution was refluxed for 4.5 hours, concentrated, neutralized with 1N sodium hydroxide solution and extracted with 
ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium 
sulfate. The solvent was evaporated to give 7-[4-(2-butoxyethoxy)phenyl]-N-[4-[IN-methyl-N-(tetrahydro-2H-pyran- 
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4-yl)amino]methyl]phenyG-2,3-dihydro-1 H-1-benzazepine-4-carboxamide (Compound 2B) (1 .Og) as yellow crystals. 
mp119-123°C. 

1 H-NMR (5 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.3 Hz), 1 .34 - 1 .75 (8H, m), 2.21 (3H, s), 2.60 - 2.65 (1H, m), 2.96 (2H, t- 
like), 3.32 - 3.58 (8H, m), 3.80 (2H, t, J = 5.0 Hz), 4.01 - 4.07 (2H, m), 4.1 6 (2H, t, J = 5.0 Hz), 4.57 (1 H, br), 6.70 (1 H, 
5 d, J = 8.2 Hz), 6.98 (2H, d, J = 9.0 Hz)., 7.26 - 7.32 (4H, m), 7.43 - 7.56 (5H, m). 

IR (KBr) v: 3328, 2946, 2851, 1651, 1609, 1514, 1499 cnr 1 . Anal. Calcd. for C^H^CVO^HgO: C, 73.50; H, 7.80; 
N, 7.14. Found C, 73.54; H, 7.79; N, 7.15. 

Working Example 29 (Production of Compound 29) 

10 

[0235] In DMF (5ml) was dissolved 1-propionyl-7-[4-(2-propoxyethoxy)phenyl]-2,3-dihydro-1N-1-benzazepine- 
4carboxylic acid (0.2g). Under ice-cooling, to the solution was added thionyl chloride (0.09ml). The mixture was stirred 
at room temperature for 30 minutes. The solvent was evaporated under reduced pressure. In THF (15ml) was dissolved 
the residue, which was added dropwise to a solution of 4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]aniline 

is (0.1 5g) and triethylamine (0.34ml) in THF (5ml), under ice-cooling. The mixture was stirred at room temperature over- 
night under nitrogen atmosphere. The solvent was evaporated under reduced solvent. Water was added to the mixture, 
and the mixture was extracted with ethyl acetate. The organic layer was washed with water and saturated brine and 
dried with anhydrous magnesium sulfate. The solvent was evaporated to give crude crystals, which were recrystallized 
from ethyl acetate- hexane to give 1 -propionyl-7-[4-(2-propoxyethoxy)phenyl]-N-[4-[[N-methyl-N-(tetrahydro-2H-pyran- 

20 4-yl)amino)methyl]phenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carboxamide (Compound 29) (0.1 g) as pale yellow crys- 
tals. 

mp 167-1 69° C. 

1 H-NMR (5 ppm, CDCI 3 ) 0.95 (3H, t, J = 7.3 Hz), 1 .08 (3H, t, J = 7.5 Hz), 1 .58 - 1 .75 (6H, m), 2.12 - 2.21 (1 H, m), 2.21 
(3H, s), 2.40 - 2.75 (2H, m), 2.75 - 3.00 (2H, m), 3.10 - 3.30 (1 H, m), 3.37 (2H, dt, J = 2.8, 11.2 Hz), 3.52 (2H, t, J = 
25 6.7 Hz), 3.58 (2H, s), 3.82 (2H, t, J = 4.8 Hz), 4,01 - 4.06 (2H, m), 4.19 (2H, t, J = 4.8 Hz), 4.81 - 4.88 (1H, m), 7.03 
(2H, d, J = 8.8 HZ), 7.24 - 7.34 (3H, m), 7.50 - 7.56 (6H, m), 7.67 (1 H, s). 
IR (KBr) v: 2944, 1653 cnrr 1 . 

Anal. Calcd. for C 38 H 47 N 3 O 5 -0.5H 2 O: C, 71 .90; H, 7.62; N, 6.62. Found C, 71 .84; H t 7.48; N, 6.71 . 

30 Working Example 30 (Production of Compound 30) 

[0236] In DMF (6ml) was dissolved 1 -butyl-7-[4-(2-propxyethoxy)phenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carboxy- 
lic acid (0.30g). Under ice-cooling, to the mixture was added thionyl chloride (0.15ml). The mixture was stirred at room 
temperature for 30 minutes. The solvent was evaporated under reduced pressure. In THF (20ml) was suspended the 

35 residue, and the suspension was added dropwise to a solution of 4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminome- 
thyl]aniline (0.1 7g) and triethylamine (0.42ml) in THF (5ml), under ice-cooling. The mixture was stirred at room tem- 
perature overnight under nitrogen atmosphere. The solvent was evaporated under reduced solvent. Water was added 
to the mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with water and saturated 
brine and dried with anhydrous magnesium sulfate. The solvent was evaporated, and the residue was purified with 

40 silica gel column chromatography (ethyl acetate/methanol/ triethylamine). The material was dissolved in ethyl acetate- 
ethanol, and 6N hydrochloric acid was added to the solution. The solvent was evaporated. Diethyl ether was added to 
the residue, and the precipitates were filtered to give 1 -butyl-7-[4-(2-propoxyethoxy)phenyl]-N-[4-[[N-methyl-N-(tetrahy- 
dro-2H-pyran-4-yl)amino]methyl3phenyl]-2,3-dihydro-1 N-1 -benzazepine-4-carboxamide dihydrochloride (Compound 
30) (0.36g) as pale yellow amorphous. 

45 1H-NMR (5 ppm, DMSO-dg) 0.84 - 1 .02 (6H, m), 1 .30 - 1 .45 (2H, m), 1 .49 - 1 .70 (4H, m), 1 .70 - 1 .95 (2H, m), 1 .95 - 
2.20 (2H, m), 2.58 (3H, d, J = 5.0 Hz), 2.80 - 2.85 (2H, m), 3.20 - 3.46 (8H, m), 3.66 - 3.84 (3H, m), 3.96 - 4.14 (3H, 
m), 4.12 (2H, t, J = 4.7 Hz), 4.39 - 4.45 (1 H, m), 6.93 - 7.02 (3H, m), 7.41 - 7.63 (7H, m), 7.81 (2H, d, J = 8.4 Hz), 1 0.00 
(1H, s), 10.22 (1H, br). 

IR (KBr) v: 2691 , 2930, 2872, 1653, 1 609, 1518, 1501 cm- 1 . Anal. Calcd. forC 39 H 51 N 3 0 4 .2HCI-H 2 0: C, 65.35; H, 7.73; 
50 N.5.86. Found C, 65.04; H, 7.88; N, 5.66. 

Working Example 31 (Production of Compound 31) 

[0237] A mixture of 7-bromo-1 -cyclopropyl-N-[4-[tN-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl]- 
55 2,3-dihydro-1H-1-benzazepine-4-carboxamide (0.45g), 4-(2-butoxyethoxy)phenyl borate (0.23g), 1M potassium car- 
bonate solution (1 .5ml), ethanol (1 .5ml) and toluene (25ml) was stirred under argon atmosphere at room temperature 
for 30 minutes. To the mixture was added tetrakis(triphenylphosphine)palladium (0.05g) and the mixture was refluxed 
for 3 hours under argon atmosphere and extracted with ethyl acetate. The organic layer was washed with water and 
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saturated brine and dried with anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure. 
The residue was purified with silica gel column chromatography (ethyl acetate/methanol/triethylamine) to give crude 
crystals, which were recrystallized to give 7-{4-(2-butoxyethoxy)phenyl]-1-cyclopropyl-N-[4-[[N-methyl-N-(tetrahydro- 
aH^yran-^yOaminoJmethyllphenyll-a.S-dihydro-IH-l-benzazepine-^arboxamide (Compound 31) (0.25g) as pale 
yellow crystals. 
mp117- 120°C. 

1 H-NMR (6 ppm, CDCI 3 ) 0.55 - 0.62 (2H, m), 0.85 - 0.93 (2H, m), 0.93 (3H, t, J = 7.0 Hz), 1 .21 - 1 .76 (8H, m), 2.20 
(3H, s), 2.56 - 2.76 (2H, m), 2.90 (2H, Mike), 3.34 (2H, dt, J = 8.0, 11.4 Hz), 3.43 - 3.59 (6H, m), 3.80 (2H, t, J = 5,0 
Hz), 4.00 - 4.06 (2H, m), 4.1 6 (2H t t, J = 5.0 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.25 - 7.36 (3H, m), 7.42 - 7.54 (7H, m). 
Anal. Cated. for C^H^O^ C, 75.09; H, 7.92; N, 6.74. Found C, 75.09; H, 8.14; N, 6.78. 

Working Example 32 (Production of Compound 32) 

[0233] In DMF (4ml) was dissolved 1 -benzyl-7-{4-(2-propxyethoxy)phenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carbox- 
ylic acid (0.1 5g). Under ice-cooling, to the mixture was added thionyl chloride (0.06ml). The mixture was stirred at room 
temperature for 30 minutes. The solvent was evaporated under reduced pressure. In THF (25ml) was dissolved the 
residue, the solution was added dropwise to a solution of 4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethy!]aniline 
(0.09g) and triethylamine (0.23ml) in THF (10ml), under ice-cooling. The mixture was stirred at room temperature 
overnight under nitrogen atmosphere. The solvent was evaporated under reduced solvent. Water was added to the 
mixture, the mixture was extracted with ethyl acetate. The organic layer was washed with water and saturated brine 
and dried with anhydrous magnesium sulfate. The solvent was evaporated, and the residue was purified with silica gel 
column chromatography (ethyl acetate/methanol/triethylamine). The material was dissolved in ethyl acetate, and 4N 
hydrochloric acid-ethyl acetate was added to the solution. The solvent was evaporated to give 1 -benzyl-7-[9-(2-propox- 
yethoxy)phenyn-N-[4-[[N-me%l-N^ 

4-carboxamide hydrochloride (Compound 32) (0.1 4g) as yellow amorphous. 

1 H-NMR (5 ppm, DMSO-dg) 0.87 (3H, t, J = 7.3 Hz), 1 .48 - 1 .59 (2H, m), 1 .65 - 2.1 5 (4H, m), 2.57 (3H, d, J = 4.8 Hz), 
. 2.81 (2H, s), 3.25 - 3.45 (7H, m), 3.98 - 4.13 (5H, m), 4.39 - 4.46 (1H, m), 4.66 (2H, s), 6.86 (1H, d, J = 8.8 Hz), 6.99 
(2H, d, J = 8.8 Hz), 7.27 - 7.57 (11 H, m), 7.67 (1H, s), 7.81 (2H, d, J *> 8.4 Hz), 10.04 (1H, s), 10.44 (1H, br). IR (KBr) 
v:2963, 2868, 1655, 1607, 1518, 1499crrrV 

Anal. Calcd. for C42H49N3O4.HCM.5H3O: C, 69.74; H, 7.39; N, 5.81 . Found C, 69.35; H, 7.40; N, 5.84. 
Working Example 33 (Production of Compound 33) 

[0239] In THF (5ml) was dissolved 1 -benzyl-7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carbox- 
ylic acid (0.3g). Under ice-cooling, to the solution were added oxaly! (0.11 ml) and DMF (catalytic amount). The mixture 
was stirred at room temperature for 30 minutes, and the solvent was evaporated under reduced pressure. In THF 
(25ml) was dissolved the residue, the solution was added dropwise to a solution of 4-[N-methyl-N-(tetrahydro-2H- 
pyran-4-yl)aminomethyl]aniline (0.1 5g) and triethylamine (0.44ml) in THF (1 0 ml), under ice-cooling. The mixture was 
stirred at room temperature under nitrogen atmosphere and the solvent was evaporated under reduced pressure. To 
the residue was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with 
water and saturated brine, and dried with anhydrous magnesium sulfate. The solvent was evaporated, and the residue 
was purified by silica gel column chromatography (ethyl acetate/methanol/ triethylamine) to give crude crystals, which 
wererecjystaUizedfromethylacetate-hexa 

dro-2H-pyran-4-yl)amino]methyl]phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxamide (Compound 33) (0,26g) as 
pale yellow crystals. 
mp127- 131°C. 

1 H-NMR (5 ppm, CDCy 0.93 (3H, t, J = 7.1 Hz), 1 .30 - 1 .75 (8H, m), 2.21 (3H, s), 2.55 - 2.70 (1H, m), 2.85 (2H, t- 
like), 3.31 - 3.38 (4H, m), 3.52 - 3.58 (4H, m), 3.80 (2H, t, J = 4.9 Hz), 4.01 - 4.05 (2H, m), 4.16 (2H, t, J = 4.9 Hz), 
4.61 (2H, s), 6.90 (1H, d, J = 8.4 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.26 - 7.56 (14H, m). 
IR (KBr) v: 2934, 2851 , 1 651 , 1 601 , 1 51 4, 1 501 cnv 1 . 

Anal. Calcd. for C^Hs^O^O^HgO: C, 76.13; H, 7.65; N, 6.19. Found C, 76.19; H, 7.55; N, 6.19. 
Working Example 34 (Production of Compound 34) 

[0240] In THF (3ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1-cyclohexylmethyl-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylic acid (0.25g). Under ice-cooling, to the solution were added oxalyl chloride (0.09ml) and DMF 
(catalytic amount). The mixture was stirred at room temperature for 1 hour, and the solvent was evaporated under 
reduced pressure. In THF (25ml) was dissolved the residue, and the solution was added dropwise to a solution of 4-{N- 
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methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]aniline (0.14g) and triethylamine (0.36ml) in THF (5 ml), under ice- 
cooling. The mixture was stirred at room temperature under nitrogen atmosphere and the solvent was evaporated 
under reduced pressure. To the residue was added water, and the mixture was extracted with ethyl acetate. The organic 
layer was washed with water and saturated brine, and dried with anhydrous magnesium sulfate. The solvent was 
5 evaporated to give crude crystals, which were recrystallized from diethyl ether-ethyl acetate-hexane to give 7-[4-(2-bu- 
toxyethoxy)phenyO-1-cyclohexylmethyl-N-^ 

dro-1 H-1 -benzazepine-4-carboxamide (Compound 34) (0.28g) as pale yellow crystals. 
mp115-117°C. 

1 H-NMR (8 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.3 Hz), 0.93 - 1.84 (19H, m), 2.21 (3H, s), 2.58 - 2.66 <1H, m), 2.91 (2H, t- 
10 like), 3.22 (2H, d, J = 6.6 Hz), 3.30 - 3.46 (4H, m), 3.50 - 3.58 (4H, m), 3.80 (2H, t, J = 4.9 Hz), 4.01 - 4.06 (2H, m), 
4.16 (2H, t, J = 4.9 Hz), 6.91 (1H, d, J = 8.8 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.30 (2H, d, J = 8.4 Hz), 7.37-7.56 (7H, m). 
IR(KBr)v:2924,2B49, 1651,1605, 1516, 1499 cm-V 

Anal. Calcd. for C43H 57 N 3 04: C, 75.96; H, 8.45; N, 6.18. Found C, 75.93; H, 8.58; N, 6.21 . 
is Working Example 35 (Production of Compound 35) 

[0241] In THF (5ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1-cyclopropylmethyl-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylic acid (0.35g). Under ice-cooling, to the solution were added oxalyl chloride (0.14ml) and DMF 
(catalytic amount). The mixture was stirred at room temperature for 1 hour, and the solvent was evaporated under 

20 reduced pressure. In THF (25m!) was dissolved the residue, and the solution was added dropwise to a solution of 4-{N- 
methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]aniline (0.20g) and triethylamine (0.56ml) In THF (1 0 ml), under ice- 
cooling. The mixture was stirred at room temperature overnight under nitrogen atmosphere and the solvent was evap- 
orated under reduced pressure. To the residue was added water, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with water and saturated brine, and dried with anhydrous magnesium sulfate. The 

25 solvent was evaporated, and the residue was purified with silica gel column chromatography (ethyl acetate/methanol/ 
triethylamine) to give crude crystals, which were recrystallized from ethyl acetate-hexane to give 7-[4-(2-butoxyethoxy) 
phenyl}-1-cyclopropylmethyl-N-[4-[tN-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl]-2,3-dihydro-1H- 
1-benzazepine-4-carboxamide (Compound 35) (0.36g) as yellow crystals, 
mp 92 - 94°C. 

30 1H-NMR (5 ppm, CDCI 3 ) 0.26 - 0.33 (2H, m), 0.60 - 0.69 (2H, m), 0.93 (3H, t, J = 7.4 Hz), 1.05 - 1.18 (1H, m), 1.22 - 
2.05 (8H, m) , 2.21 (3H, s), 2.59 - 2.67 (1 H, m), 2.95 (2H, Mike), 3.25 (2H, d, J = 6.2 Hz), 3.32 - 3.58 (8H, m), 3.80 
(2H, t, J = 5.0 Hz), 3.93 - 4.18 (4H, m), 6.95 - 7.00 (3H, m), 7.29 (2H, d, J = 8.8 Hz), 7.41 - 7.58 (7H, m). 
[0242] IR (KBr) v: 3289, 2940, 2870, 1651, 1607, 1516, 1499 cm-i. Anal. Calcd. for C^H^ N 3 0 4 : C, 75.32; H, 8.06; 
N, 6.59. 

35 [0243] Found C, 75.21; H, 8.12; N, 6.49. 

Working Example 36 (Production of Compound 36) 

[0244] In THF (5ml) was dissolved 1-cyclopropylmethyl-7-[4-(2-propoxyethoxy)phenyl]-2,3-dihydro-1H-1-ben- 
40 zazepine-4-carboxylic acid (0.25g). Under ice-cooling, to the solution were added oxalyl chloride (0.11ml) and DMF 
(catalytic amount). The mixture was stirred at room temperature for 1 hour, and the solvent was evaporated under 
reduced pressure. In THF (25ml) was dissolved the residue, and the solution was added dropwise to a solution of 4-[N- 
methyl-N-(tetrahydro-2H-pyran-4-yI)aminomethyGaniline (0.14g) and triethylamine (0.41 ml) in THF (5ml), under ice- 
cooling. The mixture was stirred at room temperature overnight under nitrogen atmosphere and the solvent was evap- 
45 orated under reduced pressure. To the residue was added water, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with water and saturated brine, and dried with anhydrous magnesium sulfate. The 
solvent was evaporated, and the residue was purified with silica gel column chromatography (ethyl acetate/methanol/ 
triethylamine), which was dissolved in ethyl acetate. To the solution was added 4N hydrochloric acid-ethyl acetate, and 
the solvent was evaporated to give 1 -cyclopropylmethyl-7-[4-(2-propoxyethoxy)phenyG-N-[4-[IN-methyl-N-tetrahydro- 
50 2H-pyran-4-yl]amino3methyl]phenyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxamide dihydrochloride (Compound 36) 
(0.32g) as pale yellow amorphous. 

1 H-NMR (8 ppm, DMSO-cy 0.29 - 0.31 (2H, m), 0.54 - 0.57 (2H, m), 0.88 (2H, t, J = 7.5 Hz), 1 .06 - 1 .13 (1 H, m), 1 .45 
- 1.63 (2H, m), 1.70 - 2.20 (4H, m), 2.57 (3H, d, J = 4.8 Hz), 2.89 (2H, br), 3.25 - 3.46 (9H, m), 3.69 - 3.74 (2H, m), 
4.10 - 4.14 (5H, m), 4.37 - 4.45 (1H, m), 7.00 (2H, d, J = 8.8 Hz), 7.03 - 7.11 (1 H, m), 7.44 - 7.59 (6H, m), 7.68 (1H, 
55 s),7.81 (2H,d, J = 8.6 Hz), 1 0.07(1 H, s), 1 0.63(1 H, br). 



66 



EP 1 186 604 A1 



Working Example 37 (Production of Compound 37) 

[0245] In THF (5ml) was dissolved 7-[4-(2-butoxyethoxy)phenyI]-1 -cyclobutylmethyl-2,3-dihydro-1 H-1 -benzazepine- 
4-carboxylic acid (0.25g). Under ice-cooling, to the solution were added oxaly! chloride (0.1ml) and 

5 [0246] DMF (catalytic amount). The mixture was stirred at room temperature for 1 hour, and the solvent was evap- 
orated under reduced pressure. In THF (25ml) was dissolved the residue, the solution was added dropwise to a solution 
of 4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyI]aniline (0.1 3g) and triethylamine (0.4ml) in THF (5ml), under 
ice-cooling. The mixture was stirred at room temperature overnight under nitrogen atmosphere and the solvent was 
evaporated under reduced pressure. To the residue was added water, and the mixture was extracted with ethyl acetate. 

10 The organic layer was washed with water and saturated brine, and dried with anhydrous magnesium sulfate. The 
solvent was evaporated, and the residue was purified with silica gel column chromatography (ethyl acetate/methanol/ 
triethylamine), which was dissolved in ethyl acetate. To the solution was added 4N hydrochloric acid-ethyl acetate, and 
the solvent was evaporated to give 7-[4-(2-butoxyethoxy)phenyl]-1-cyclobuty!methyl-N-[4-{[N-methyl-N-(tetrahydro- 
2H-pyran-4-yI)amino]methyl]phenyl]-2 l 3-dihydro-1 N-1 -benzazepine-4-carboxamide dihydrochloride (Compound 37) 

is (0.27g) as pale yellow amorphous. 

1H-NMR (6 ppm, DMSO-d 6 ) 0.89 (3H, t, J = 7.1 Hz), 1 .24 - 1 .58 (4H, m), 1 .73 - 2.15 (1 H, m), 2.57 (3H, d, J = 4.8 Hz), 
2.60 - 2.85 (3H, m), 3.20 - 3.49 (10H, m), 3.96 - 4.13 (5H, m), 4.38 - 4.44 (1 H, m), 6.97 - 7.02 (3H, m), 7.40 - 7.63 (7H, 
m), 7.80 (2H, d, J = 8.8 Hz), 10.02 (1H, s), 10.41 (1H, s). 

Anal. Calcd. for C 41 H 5 3N30 4 -2HCM.5H 2 0: C, 65.50; H, 7.78; N, 5.59. Found C, 65.51 ; H, 7.77; N t 5.24. 

20 

Working Example 38 (Production of Compound 38) 

[0247] In DMF (6ml) was dissolved 1-phenyl-7-[4-(2-propoxyethoxy)phenyl]-2,3-dihydro-1H-1*benzazepine-4-car- 
boxylic acid (0.2g). Under ice-cooling, to the mixture was added thionyl chloride (0.08ml). The mixture was stirred at 

25 room temperature for 30 minutes. The solvent was evaporated under reduced pressure. In THF (20ml) was suspended 
the residue, the suspension was added dropwise to a solution of 4-[N-methyl-N-(tetrahydro-2H-pyran-4-yI)aminome- 
thyl]aniline (0.12g) and triethylamine (0.31ml) in THF (5ml), under ice-cooling. The mixture was stirred at room tem- 
perature overnight under nitrogen atmosphere. The solvent was evaporated under reduced pressure. Water was added 
to the mixture, the mixture was extracted with ethyl acetate. The organic layer was washed with water and saturated 

30 brine and dried with anhydrous magnesium sulfate. The solvent was evaporated, the residue was purified with silica 
gel column chromatography (ethyl acetate/methanol/ triethylamine), which was dissolved in ethyl acetate-ethanol, 4N 
hydrochloric acid-ethyl acetate was added to the solution, and the solvent was evaporated to give 1 -phenyl-7-[4-(2-pro- 
poxyethoxy)phenyl]-N-[4-QTvJ-me^ 

zazepine-4-carboxamide hydrochloride (Compound 38) (0.1 7g) as yellow crystals. 
35 mp 223 - 224°C. 

1 H-NMR (8 ppm, DMSO-de) 0.88 (3H, t, J = 7.3 Hz), 1 .45-1 .60 (2H, m), 1 .70 - 1 .95 (2H, m), 1 .95 - 2.15 (2H, m), 2.58 
(3H, d, J = 4.8 Hz), 2.84 (2H, br), 3.22 - 3.46 (4H, m), 3.72 (2H, t, J = 4.7 Hz), 3.75 - 4.12 (5H, m), 4.15 (2H, t, J = 4.7 
Hz), 4.39 - 4.46 (1H ( m), 6.80 - 6.90 (1H, m), 6.98 - 7.07 (4H r m), 7.20 - 7.30 (3H, m), 7.47 - 7.57 (4H, m), 7.65 (2H, 
d, J = 8.8 Hz), 7.79 (2H, d, J = 8.8 Hz), 7.85 (1H, s), 9.96 (1H, br), 10.07 (1H, s). 
40 \ R (KBr) v: 2961 , 2928, 2863, 1651, 1 520, 1 495 cm- 1 . 

Anal, Calcd. for C 41 H 47 N 3 O 4 .HC|.0.5H 2 O: C, 71.23; H, 7.14; N, 6.08. Found C, 71 .56; H, 7.17; N, 6.18. 

Working Example 39 (Production of Compound 39) 

45 [0248] In THF (5m!) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1 -phenyl-2,3-dihydro-1 H-1 -benzazepine-4-carbox- 
ylic acid (0.25g). Under ice-cooling, to the solution were added oxalyl chloride (0.1 ml) and DMF (catalytic amount). 
The mixture was stirred at room temperature for 1 hour, and the solvent was evaporated under reduced pressure. In 
TH F (25ml) was suspended the residue, the suspension was added dropwise to a solution of 4-[N-methyl-N-(tetrahydro- 
2H-pyran-4-yl)aminomethyl]aniline (0.1 3g) and triethylamine (0.38ml) in THF (5ml), under ice-cooling. The mixture 

so was stirred at room temperature overnight under nitrogen atmosphere and the solvent was evaporated under reduced 
pressure. To the residue was added water, and the mixture was extracted with ethyl acetate. The organic layer was 
washed with water and saturated brine, and dried with anhydrous magnesium sulfate. The solvent was evaporated, 
and the residue was purified with silica gel column chromatography (ethyl acetate/methanol/triethylamine) to give 
7-[4-(2-butoxyethoxy)phenyO-1-phenyl-N-[4-[(N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino3methyl]pheny 

55 dro-1 H-1 -benzazepine-4-carboxamide (Compound 39) (0.21 g) as yellow amorphous. 

1 HN-NMR (8 ppm, CDCy 0.93 (3H, t, J = 7.3 Hz), 1 .27 - 1.49 (2H, m), 1.55 - 1.74 (6H, m), 2.19 (3H, s), 2.58 - 2.66 
(1H, m), 2.93 (2H, t, J = 4.8 Hz), 3.36 (2H, dt, J = 3.2, 10.8 Hz), 3.52 - 3.59 (4H, m), 3.81 (2H, t, J = 5.0 Hz), 3.89 (2H, 
t, J = 4.8 Hz), 4.00- 4.06 (2H, m), 4.17 (2H, t, J = 5.0 Hz), 6.88 - 7.02 (5H, m), 7.21 - 7.30 (4H, m), 7.41 (1H, dd, J = 
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2.2, 8.6 Hz), 7.48 - 7.53 (6H, m), 7.64 (1 H, d, J = 2.2 Hz). 

IR (KBr) v: 2953, 2934, 2847, 1653, 1595, 1520, 1495 cm* 1 . Anal. Calcd. for C^H^O^O^^C): C, 75.93; H, 7.51; 
N, 6.32. Found C, 75.80; H, 7.40; N, 6.30. 

5 Working Example 40 (Production of Compound 40) 

[0249] In THF (5ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1-(3-methoxyphenyl)-2,3-dihydro-1H-l-ben- 
zazepine-4-carboxylic acid (0.1 5g). Under ice-cooling, to the solution were added oxalyl chloride (0.06ml) and DMF 
(catalytic amount). The mixture was stirred at room temperature for 30 minutes, and the solvent was evaporated under 

io reduced pressure. In THF (30ml) was dissolved the residue, and the solution was added dropwise to a solution of 4-[N- 
methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]aniline (0.07g) and triethylamine (0.2ml) in THF (5ml), under ice- 
cooling. The mixture was stirred at room temperature overnight under nitrogen atmosphere and the solvent was evap- 
orated under reduced pressure. To the residue was added water, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with water and saturated brine, and dried with anhydrous magnesium sulfate. The 

is solvent was evaporated, and the residue was purified with silica gel column chromatography (ethyl acetate/methanol/ 
triethylamine) to give crude crystals, which were recrystallized f rom ethyl acetate-hexane to give 7-[4-(2-butoxyethoxy) 
phenyJ]-1-(3-methoxyphenyl)-N-[4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl)phenyl)-2,3«dihydro-1H- 
1-benzazepine-4-carboxamide (Compound 40) (0.11 g) as pale yellow crystals, 
mp 94 - 97°C. 

20 1H-NMR (5 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.4 Hz), 1 .27 - 1 .76 (8H, m), 2.20 (3H, s), 2.58 - 2.69 (1H, m), 2.95 (2H, t- 
iike), 3.36 (2H, dt, J . 3.4, 11.5 Hz), 3.52 - 3.59 (4H, m), 3.76 (3H, s), 3.76 - 3.87 (4H, m), 4.00 - 4.06 (2H, m), 4.17 
(2H, t, J = 4.9 Hz), 6.43 - 6.62 (3H, m), 7.00 (2H, d, J = 8.8 Hz), 7.14 - 7.30 (3H, m), 7.40 - 7.54 (7H, m), 7.64 (1H, d, 
J = 1.8 Hz). 

IR (KBr) v: 2955, 2845, 1661, 1595, 1516, 1493 cm- 1 . 
25 Anal. Calcd. for C 4 3H 51 N305: C, 74.86; H, 7.45; N, 6.09. Found C, 74.52; H, 7.66; N, 6.19. 

Working Example 41 (Production of Compound 41) 

[0250] In THF (5ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1 -(4-methoxyphenyl)-2,3-dihydro-1 H-1 -ben- 
30 zazepine-4-carboxylic acid (0.2g). Under ice-cooling, to the solution were added oxalyl chloride (0.08m!) and DMF 
(catalytic amount). The mixture was stirred at room temperature for 1 hour, and the solvent was evaporated under 
reduced pressure. In THF (20ml) was dissolved the residue, and the solution was added dropwise to a solution of 4-[N- 
methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]aniline (0.1 g) and triethylamine (0.3ml) in THF (5ml), under ice-cool- 
ing. The mixture was stirred at room temperature overnight under nitrogen atmosphere and the solvent was evaporated 
35 under reduced pressure. To the residue was added water, and the mixture was extracted with ethyl acetate. Th e organic 
layer was washed with water and saturated brine, and dried with anhydrous magnesium sulfate. The solvent was 
evaporated, and the residue was purified with silica gel column chromatography (ethyl acetate/methanol/ triethylamine) 
to give 7-[4-(2-butoxyethoxy)phenyi]-1-(4-methoxy^ 

thyl]phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxamide (Compound 41 ) (0.22g) as yellow amorphous. 1 H-NMR (8 
40 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.1 Hz), 1 .26 - 1 .48 (2H, m), 1 .54 - 1 .74 (6H, m), 2.20 (3H, s), 2.58 - 2.66 (1 H, m), 2.90 
(2H, Mike), 3.37 (2H, dt, J = 2.2, 12.7 Hz), 3.52 - 3.58 (4H, m), 3.78 - 3.83 (7H, m) , 4.01 - 4.06 (2H, m), 4.16 (2H, t, J 
= 4.9 Hz), 6.85 - 7.05 (7H, m), 7.26 - 7.34 (2H, m), 7.46 - 7.59 (7H, m). 

Working Example 42 (Production of Compound 42) 

45 

[0251] In THF (5ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1 -(4-propoxyphenyl)-2,3-dihydro-1H-l-ben- 
zazepine-4-carboxylic acid (0.2g). Under ice-cooling, to the solution were added oxalyl chloride (0.05ml) and DMF 
(catalytic amount). The mixture was stirred at room temperature for 1 hour, and the solvent was evaporated under 
reduced pressure. In THF (20ml) was dissolved the residue, and the solution was added dropwise to a solution of 4-[N- 

50 methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]aniline (0.1 1g) and triethylamine (0.3ml) in THF (5ml), under ice- 
cooling. The mixture was stirred at room temperature overnight under nitrogen atmosphere and the solvent was evap- 
orated under reduced pressure. To the residue was added water, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with water and saturated brine, and dried with anhydrous magnesium sulfate. The 
solvent was evaporated, and the residue was purified with silica gel column chromatography (ethyl acetate/methanol/ 

55 triethylamine) to give 7-[4-(2-butoxyethoxy)phenyQ-1 -(4-propoxyphenyl)-N-[4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl) 
amino]methyl]phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxamide (Compound 42) (0.2g) as yellow amorphous. 
1 H-NMR (5 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.3 Hz), 1 .04 (3H, t, J = 7.3 Hz), 1 .34 - 1 .48 (2H, m), 1 .54 - 1 .86 (8H, m), 2.20 
(3H, s), 2.58 - 2.69 (1H, m), 2.88 (2H, Mike), 3.36 (2H, dt, J = 3.4, 11.0 Hz), 3.52 - 3.58 (5H, m), 3.78 - 3.83 (4H, m), 
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3.90 (2H, t, J = 10.1 Hz), 4.00 - 4.17 (4H, m), 6.84 - 7.03 (7H, m), 7.26 - 7.33 (2H, m), 7.45 - 7.61 (7H, m). 
iR (KBr) v: 2936, 2872, 1651, 1607, 1495 cm' 1 . 

Working Example 43 (Production of Compound 43) 

[0252] In THF (5ml) was dissolved 7>[4-(2-butoxyethoxy)phenyO-1-(3,4HTiethylenedioxyphenyO-2,3<lihydro-1H- 
1-benzazepine-4-carboxylic acid (0.25g). Under ice-cooling, to the solution were added oxalyl chloride (0.1ml) and 
DMF (catalytic amount). The mixture was stirred at room temperature for 1 hour, and the solvent was evaporated under 
reduced pressure. In THF (30ml) was dissolved the residue, and the solution was added dropwise to a solution of 4-[N- 
methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]aniline (0.13g) and triethylamine (0.35ml) in THF (5ml), under ice- 
cooling. The mixture was stirred at room temperature overnight under nitrogen atmosphere and the solvent was evap- 
orated under reduced pressure. To the residue was added water, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with water and saturated brine, and dried with anhydrous magnesium sulfate. The 
solvent was evaporated, and the residue was purified with silica gel column chromatography (ethyl acetate/methanol/ 
triethylamine) to give 7-[4-(2-butoxyethoxy)phenyl]-1 -(3,4-methylenedioxyphenyl)-N-[4-[[N-methyl-N-(tetrahydro-2H- 
pyran-4-y0amino]methyl]phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxamide (Compound 43) (0.28g) as yellow 
amorphous. 

1 H-NMR (8 ppm, CDCI3) 0.93 (3H, t, J = 7.3 Hz), 1 .22 - 1 .48 (4H, m), 1 .54 - 1 .74 (4H, m), 2.20 (3H, s), 2.58 * 2.67 (1 H, 
m), 2.91 (2H, Mike), 3.37 (2H, dt, J = 3.0, 11 .2 Hz), 3.52 - 3.59 (4H, m), 3.78 - 3.83 (4H, m), 4.01 - 4.19 (4H, m), 5.95 
(2H, s), 6.50 (1H, dd, J = 2.2, 8.4 Hz), 6.61 (1H, d, J = 2.2 Hz), 6.76 (1H, d, J = 8.4 Hz), 6.97 - 7.03 (3H, m), 7.26 - 
7.37 (3H, m), 7.46 - 7.59 (7H, m). 
IR(KBr)v: 2951, 2872, 1651, 1607, 1514, 1487 cm- 1 . 

Working Example 44 (Production of Compound 17) 

[0253] In phosphorus oxychloride (25ml) was dissolved 1-(N-acetylglycyl)-7-[4-(2-butoxyethoxy)phenyl]-N-[4-[IN- 
methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phenyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxamide (0.5g). The 
solution was heated to stir at room temperature for 7 hours and at 50°C for 2 hours, and the solvent was evaporated. 
To the residue was added sodium hydrogen carbonate solution, and the mixture was extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine, and dried with anhydrous magnesium sulfate. The solvent 
was evaporated, and the residue was purified with basic silica gel column chromatography (ethyl acetate/hexane). The 
resulting crude crystals were recrystallized from ethyl acetate-hexane to give 7-{4-(2-butoxyethoxy)phenyll-1-(2-meth- 
yloxazol-5-yl)-N-[4-[jN-me%l-N-(tetra^ 

4-carboxamide (Compound 44) (0.26g) as pale yellow crystals, mp 125 - 128°C. 

1 H-NMR (6 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.3 Hz), 1 .22- 1 .48 (2H, m), 1 .54 - 1 .76 (6H, m), 2.20 (3H, s), 2.41 (3H, s), 
2.55 - 2.70 (1 H m), 2.96 (2H, Mike), 3.36 (2H, dt, J = 2.6, 11 .0 Hz), 3.52 - 3.58 (4H, m), 3.72 (2H, Mike), 3.80 (2H, t, 
J - 4.8 Hz), 4.00 - 4.06 (2H, m), 4.15 (2H, t, J = 4.8 Hz), 6.33 (1H, s), 6.98 (2H, d, J = 8.8 Hz), 7.08 (1H, d, J = 8.4 Hz), 
7.26 - 7.56 (6H, m), 7.76 (1 H, s). 
IR (KBr) v: 2936, 2870, 1651, 1516, 1495 crrr 1 . 

Anal. Calcd. for C^H^N^: C, 72.26; H, 7.28; N, 8.43. Found C, 72.16; H, 7.10; N, 8.51. 
Working Example 45 (Production of Compound 45) 

[0254] In DMF (20ml) were suspended 7-[4-(2-butoxyethoxy)phenyl]-1 -(2-methylthiazol-4-yl)-2,3-dihydro-1 H-1 -ben- 
zazepine-4-carboxylic acid (0.13g), 4-{N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl] aniline dihydrochloride 
(0.1g) and 1 -hydroxybenzotriazole (0.06g). Under ice-cooling, to the suspension were added 1 -ethyl-3-(3-dimethylami- 
nopropyl)carbodiimide hydrochloride (0.1 5g), triethylamine (0.18ml) and 4-dimethylaminopyridine (catalytic amount), 
and the mixture was stirred at room temperature overnight, which was poured into water and extracted with ethyl 
acetate. The organic layer was washed with water and saturated brine, and dried with anhydrous magnesium sulfate, 
and the solvent was evaporated. The residue was purified with silica gel column (ethyl acetate/methanolAriethylamine) 
to give crude crystals, which were recrystallized from ethyl acetate-diethyl ether-hexane to give 7-[4-(2-butoxyethoxy) 
phenyl]-1-(2HTiethytthiazol-4-yl)-N-^ 

1-benzazepine-4-carboxamide (Compound 45) (0.087g) as pale yellow crystals, 
mp 115- 123°C. 

1 H-NMR (6 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.3 Hz), 1 .30 - 1 .45 (2H, m), 1 .55 - 1 .76 (6H, m), 2.21 (3H, s), 2.55 - 2.75 (1 H, 
m), 2.67 (3H, s), 2.94 (2H, t-like), 3.36 (2H, dt, J = 2.6, 11 .2 Hz), 3.52 - 3.59 (4H, m), 3.81 (2H, t, J . 4.9 Hz), 4.01 - 
4.19 (6H, m), 5.93 (1H, s), 7.00 (2H, d, J = 8.8 Hz), 7.31 (1H, s), 7.43 - 7.60 (9H, m). 
IR (KBr) v: 2932, 2870, 2843, 1659, 1597, 1526, 1518, 1495 crrr 1 . 
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Working Example 46 (Production of Compound 46) 

[0255] In DMF (20ml) were suspended 7-[4-(2-butoxyethoxy)phenyl]-1 - (4-sulfamoylphenyl)-2,3-dihydro-1 H-1 -ben- 
zazepine-4-carboxylic acid (0.1 5g), 4-[N-methyl-N-(tetrahydro-2N-pyran-4-yl)aminomethyl]aniline di hydrochloride 
(0.11g) and 1 -hydroxybenzotriazole (0.06g). Under ice-cooling, to the suspension were added 1 -ethyl-3-(3-dimethyl- 
aminopropyijcarbodiimide hydrochloride (0.1 6g), triethylamine (0.2ml) and 4-dimethylaminopyridine (catalytic 
amount), and the mixture was stirred at room temperature overnight. The solvent was evaporated, water was added 
to the residue, and the mixture was extracted with ethyl acetate. The organic layer was washed with water and saturated 
brine, and dried with anhydrous magnesium sulfate, and the solvent was evaporated. The residue was purified with 
silica gel column (ethyl acetate/methanoifiriethylamine) to give crude crystals, which were recrystallized from ethyl 
acetate-hexaneto give 7-[4-(2-butoxyethoxy)phenyl]-N-[4-[[N-methyl-N-(tetrahydro-2H-pyran-4-yl)amino]methyl]phe- 
nyl]-1 -(4-sutfamoylphenyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxamide (Compound 46) (0.085g) as yellow crystals. 
mp108-111 D C. 

1 H-NMR (5 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.2 Hz), 1 .33 - 1 .48 (2H, m), 1 .54 - 1 .75 (6H, m), 2.1 5 (3H, s), 2.57 - 2.67 (1 H, 
m), 2.78 - 2.94 (2H, m), 3.33 (2H, t, J = 10.3 Hz), 3.46 - 3.58 (4H, m), 3.78 - 3.82 (4H, m), 3.97 - 4.02 (2H, m), 4.06 - 
4.14 (2H, m), 6.78 (2H, d, J = 9.2 Hz), 6.97 (2H, d, J = 8.8 Hz), 7.19 - 7.29 (3H, m), 7.36 - 7.63 (9H, m), 6.16 (1H, s). 

Working Example 47 (Production of Compound 47) 

[0256] In DMF (25ml) were suspended 7-[4-(2-butoxyethoxy)phenyl]-1-(N,N-dimethyl-4-sulfamoylphenyl)-2,3-dihy- 
dro-1H-1-benzazepine-4-carboxylic acid (0.3g), 4-[N-methyI-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]aniline dihy- 
drochloride (0.1 9g) and 1 -hydroxybenzotriazole (0.07g). Under ice-cooling, to the suspension were added 1-ethyl- 

3- (3-dimethylaminopropyl)carbodiimide hydrochloride (0.1 5g), triethylamine (0.37ml) and 4-dimethylaminopyridine 
(catalytic amount), and the mixture was stirred at room temperature overnight. The solvent was evaporated, water was 
added to the residue, and the mixture was extracted with ethyl acetate. The organic layer was washed with water and 
saturated brine, and dried with anhydrous magnesium sulfate, and the solvent was evaporated. The residue was purified 
with silica gel column (ethyl acetate/methanol/triethylamine) to give crude crystals, which were recrystallized from ethyl 
acetate-hexane to give 7-[4-(2-butoxyethoxy)phenyl]-1 -(N,N-dimethyl-4-sulfamoylphenyl)-N-[4-[[N-methyl-N-(tetrahy- 
dro-2H-pyran^-yl)amino]methyl]phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxamide (Compound 47) (0.12g) as 
colorless crystals. 

mp 94 - 98 D C. 

1 H-NMR (8 ppm, CDCI 3 ) 0.94 (3H, t, J = 7.1 Hz), 1 .22 - 1 .74 (8H, m), 2.20 (3H, s), 2.55 - 2.70 (1H, m), 2.70 (6H, s), 
3.02 (2H, Mike), 3.36 (2H, dt, J = 2.6, 11 .0 Hz), 3.53 - 3.60 (4H, m), 3.82 (2H, t, J = 5.0 Hz), 3.85 - 4.14 (4H, m), 4.1 8 
(2H, t, J = 5.0 Hz), 6.96 (2H, d, J = 8.8 Hz), 7.03 (2H, d, J = 8.8 Hz), 7.30 (2H, d, J = 8.4 Hz), 7.37 - 7.63 (9H, m), 7.70 
(1H, d, J = 2.2 Hz). 

Working Example 48 (Production of Compound 48) 

[0257] In THF (7ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1-(N-methyl-4-sulfamoylphenyl)-2,3-dihydro-1H- 
1-benzazepine-4-carboxylic acid (0.4g). Under ice-cooling, to the solution were added oxalyl chloride (0.19ml) and 
DMF (catalytic amount). The mixture was stirred at room temperature for 1 hour, and the solvent was evaporated under 
reduced pressure. In THF (25ml) was dissolved the residue, and the solution was added dropwise to a suspension of 

4- [N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]aniline dihydrochloride(0.28g) and triethylamine (0.5ml) in THF 
(5ml), under ice-cooling. The mixture was stirred at room temperature under nitrogen atmosphere for 1 hour and the 
solvent was evaporated under reduced pressure. To the residue was added water, and the mixture was extracted with 
ethyl acetate. The organic layer was washed with water and saturated brine, and dried with anhydrous magnesium 
sulfate. The solvent was evaporated, and the residue was purified with basic silica gel column chromatography (ethyl 
acetate) to give crude crystals, which were recrystallized from ethyl acetate-hexaneto give 7-[4-(2-butoxyethoxy)phe- 
nyl]-1-(N-methyl-4-sulfamoylphenyl)-N-[4^ 

1H-1-benzazepine-4-carboxamide (Compound 48) (0.28g) as pale yellow crystals, mp 96 - 99°C. 

1 H-NMR (S ppm, CDCI 3 ) 0.93 (3H, t, J = 7.3 Hz), 1 .29 - 1 .71 (8H, m), 2.1 7 (3H, s), 2.59 (3H, d, J = 4.0 Hz), 2.60 - 2.70 

(1H, m), 2.95 (2H, Mike), 3.35 (2H, dt, J = 2.6, 11.4 Hz), 3.52 - 3.59 (4H, m), 3.79 - 3.88 (4H, m), 3.99 - 4.17 (4H, m), 

4.66 (1H, br), 6.86 (2H, d, J = 8.8 Hz), 6.99 (2H, d, J = 8.4 Hz), 7.23 - 7.66 (12H, m), 8.05 (1H, d, J = 9.6 Hz). 

IR (KBr) v: 2942, 2853, 1661, 1590, 1495 cm' 1 . 

Reference Example 98 

[0258] Propionyl chloride (1 .0ml) was added dropwise to a suspension of methyl 7-(2-propoxyethoxy)-2,3-dihydro- 
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1 H-1 -benzazepine-4-carboxylate (0.2g) and potassium carbonate (2.2g) in DMF (1 0ml) under ice-cooling. The mixture 
was stirred at room temperature overnight under nitrogen atmosphere, and poured into water, which was extracted 
with ethyl acetate. The organic layer was washed with water and saturated brine, and dried with anhydrous magnesium 
sulfate. The solvent was evaporated and the residue was purified with silica gel column chromatography (ethyl acetate/ 
5 hexane) to give methyl 1 -propionyl-7-(2-propoxyethoxy)-2,3-dihydro-1 H-1 -benzazepine^t-carboxylate (0.2g) as pale 
yellow oil. 

1 H-NMR (6 ppm, CDCI3) 0.95 (3H, t, J = 7.3 Hz), 1 .05 (3H, t, J = 7.3 Hz), 1 .57 - 1 .75 (2H, m), 2.09 - 2.20 (1H, m), 2.41 

- 2.53 (1H, m), 2.75 - 2.84 (2H, m), 2.88 - 3.10 (1H, m), 3.52 (2H, t, J = 6.7 Hz), 3.80 - 3.83 (5H, m), 4.18 (2H, t, J = 
4.6 Hz), 4.75 - 4.80 (1H, m), 7.03 (2H, d, J = 8.8 Hz), 7.24 (1H, d, J = 8.4 Hz), 7.48 - 7.55 (3H, m), 7.65 (1H, d, J = 1.8 

W Hz),7.73(1H,s). 

IR (neat) v: 2948, 2874, 1713, 1661 cm* 1 . 

Reference Example 99 

is [0259] In methanol (25ml) and THF (25ml) was dissolved methyl 1-propionyl-7-(2-propoxyethxy)-2,3-dihydro-1H- 
1 -benzazepine-4-carboxylate (0.2g), and to the solution was added 1 N sodium hydroxide solution (5ml). The mixture 
was stirred at room temperature overnight, concentrated, neutralized with 1 N hydrochloric acid and extracted with ethyl 
acetate. The organic layer was washed with water and saturated brine, and dried with anhydrous magnesium sulfate. 
The solvent was evaporated to give 1 -propionyl-7-(2-propoxyethoxy)-2,3-dihydro-1 H-1 -benzazepine-4-carboxylic acid 

20 (0.2g) as colorless crystals. 

1 H-NMR (6 ppm, CDCI3) 0.95 (3H, t, J = 7.3 Hz), 1 .07 (3H, t, J = 7.5 Hz), 1 .57 - 1 .75 (2H, m), 2.12 - 2.22 (1 H, m) t 2.43 

- 2.55 (1H, m), 2.78 - 2.88 (2H, m), 3.00 - 3.10 (1H, m), 3.53 (2H, t, J = 6.8 Hz), 3.83 (2H, t, J = 5.0 Hz), 4.1 9 (2H, t, J 

- 5.0 Hz), 4.78 - 4.80 (1H, m), 7.03 (2H, d, J = 8.6 Hz), 7.26 (1H, d, J = 8.2 Hz), 7.51 - 7.56 (3H, m), 7.67 (1H, d, J = 
1.4 Hz), 7.83 (1H, s). 

25 |R (KBr) v: 2940, 2876, 1 705 cm' 1 . 

Reference Example 100 

[0260] In 1 ,2-dichloroethane (20) were dissolved methyl 7-bromo-2,3-dihydro-1H-1-benzazepine-4-carboxylate 
30 (1 .og), n-butylaldehyde (1 .3ml) and acetic acid (0.41 ml), and to the solution was added sodium triacetoxyborohydride 
(3.8g). The mixture was stirred at room temperature overnight, poured into water, neutralized with sodium hydrogen 
carbonate solution and extracted with ethyl acetate. The organic layer was washed with water and saturated brine, 
and dried with anhydrous magnesium sulfate. The solvent was evaporated and the residue was purified with silica gel 
column chromatography (ethyl acetate/hexane) to give methyl 7-bromo-1-butyl-2,3-dihydro-1H-1-benzazepine-4-car- 
35 boxylate (0.9g) as pale yellow oil. 

1 H-NMR (5 ppm, CDCI3) 0.96 (3H, t, J = 7.2 Hz), 1 .27 - 1 .45 (2H, m), 1 .56 - 1 .72 (2H, m), 2.79 (2H, t, J = 4.2 Hz), 3.1 9 

- 3.31 (4H, m), 3.B0 (3H, s), 6.69 (1 H, d, J = 8.8 Hz), 7.23 (1 H, dd, J = 2.5, 8.8 Hz), 7.42 (1 H, d, J = 2.5 Hz), 7.57 (1 H, s). 

Reference Example 101 

40 

[0261] A mixture of methyl 7-bromo-1-butyl-2,3-dihydro-1H-1-benzazepine-4-carboxylate (0.45g), 4-(2-propox- 
yethoxy)phenyl borate (0.66g), 1M potassium carbonate solution (4ml), ethanol (4ml) and toluene (25ml) was stirred 
under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis(triphenyiphosphine) 
palladium (0.1 2g), and the mixture was refluxed overnight under argon atmosphere and extracted with ethyl acetate. 
45 The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate, and the 
solvent was evaporated under reduced pressure. The residue was purified with silica gel column chromatography (ethyl 
acetate/hexane) to give methyl 1-butyl-7-[4-(2-propoxyethoxy)phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxylate 
(0.5g) as pale yellow oil. 

1 H-NMR (6 ppm, CDCI 3 ) 0.91 - 1 .01 (6H, m), 1 .30 - 1 .45 (2H, m) , 1 .57 - 1 .73 (4H, m), 2.80 (2H t t, J = 4.6 Hz), 3.25-3.37 
50 (4H, m), 3.51 (2H, t, J = 6.1 Hz), 3.78 - 3.83 (5H, m), 4.16 (2H, t, J = 4.9 Hz), 6.87 (1H, d, J = 8.4 Hz), 6.97 (2H, d, J 
= 8.8 Hz), 7.37 - 7.51 (4H, m), 7.76 (1H, s). 
IR (neat) v: 2959, 2928, 2870, 1698, 1607, 1501 crrr 1 . 

Reference Example 102 

55 

[0262] In methanol (25ml) and THF (25ml) was dissolved methyl 1 -butyl-7-[4-(2-propoxyethoxy)phenyl]-2,3-dihydro- 
1 H-1 -benzazepine-4-carboxylate (0.5g). To the solution was added 1 N sodium hydroxide solution (1 7ml), and the mix- 
ture was heated to stir at 50°C for 5 hours, concentrated, neutralized with 1 N hydrochloric acid and extracted with ethyl 
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acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate. 
The solvent was evaporated to give 1 -butyl-7^4-(2-propoxyethoxy)p^ 
lie acid (0.38g) as yellow crystals. 
mp176-177°C. 

5 1 H-NMR (5 ppm, CDCIg) 0.91-1 .02 (6H, m), 1 .35 - 1 .46 (2H, m), 1 .60 - 1 .74 (4H, m), 2.84 (2H, Mike), 3.32 - 3.39 (4H f 
m), 3.52 (2H, t, J = 6.8 Hz), 3.81 (2H, t, J = 5.1 Hz), 4.17 (2H, t, J = 5.1 Hz), 6.88 (1H, d, J = 9.2 Hz), 6.98 (2H, d, J = 
8.8 Hz), 7.40 - 7.53 (4H, m), 7.88 (1H, s). 
IR (KBr) v: 2959, 2932, 2872, 1669, 1607, 1501 cm" 1 . 

Anal. Calcd. for C26H33NO4: C, 73.73; H, 7.85; N, 3.31. Found C, 73.42; H, 7.86; N, 3.25. 

10 

Reference Example 103 

[0263] To cyclopropylamine (50ml) was added dropwise t-butyl 4-bromobutyrate (33.5g) at 40°C. To the mixture was 
added sodium iodide (22.6g), and the mixture was refluxed overnight. The solvent was evaporated, and to the residue 
15 was added water. The mixture was extracted with ethyl acetate, and the organic layer was washed with water and 
saturated brine and dried with anhydrous magnesium sulfate. The solvent was evaporated, and the residue was purified 
by distillation under reduced pressure to give t-butyl N-cyclopropyl-4-aminobutyrate (12.6g) as colorless oil. 
bp 85 - 90°C/5 mm. 

1 H-NMR (8 ppm, CDCI 3 ) 0.27 - 0.47 (4H, m), 1 .45 (9H, s), 1 .69 - 1 .84 (2H, m), 2.08 - 2.15 (1 H, m), 2.26 (2H, t, J = 7.3 
20 Hz), 2.71 (2H,t, J = 7.3 Hz). 

Reference Example 104 

[0264] 5-bromo-2-fluorobenzaldehyde (20g), t-butyl N-cyclopropyl-4-aminobutyrate (14.5g), sodium carbonate 
25 (1 3.8g), water (70m!) and DMSO (70ml) were heated at 80°C for 5 days and at 1 1 0°C for 3 days, which was poured 
into water and extracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried 
with anhydrous magnesium sulfate. The solvent was evaporated and the residue was purified with silica gel column 
chromatography (ethyl acetate/hexane) to give t-butyl N-(4-bromo-2-formylphenyl)-N-cyclopropyl-4-aminobutyrate 
(6.4g) as red oil. 

30 1 H-NMR (5 ppm, CDCI 3 ) 0.45 - 0.52 (2H, m), 0.72 - 0.78 (2H, m), 1 .41 (9H, s), 1 .88- 1.98 (2H, m), 2.17 (2H, t, J = 7.1 
Hz), 2.66-2.73 (1H, m), 3.29 (2H, t, J = 7.5 Hz), 7.13 (1H, d, J = 8.8 Hz), 7.53 (1H, dd, J = 2.6, 8.8 Hz), 7.84 (1H, d, 
J = 2.6Hz),10.09(1H,s). 

Reference Example 105 

35 

[0265] In THF(10ml was dissolved t-butyl N-(4-bromo-2-formylphenyl)-N-cyclopropyl-4-aminobutyrate (1g). To the 
solution was added potassium t-butoxide (0.59g), and the mixture was heated at 55°C for 1 .5 hours. The solvent was 
evaporated, which was extracted with water. The aqueous layer was washed with ethyl acetate, and neutralized by 
addition of 1 N hydrochloric acid, and extracted with ethyl acetate. The organic layer was washed with water and sat- 
*o urated brine, and dried with anhydrous magnesium sulfate. The solvent was evaporated to give 7-bromo-1 -cyclopropyl- 
2,3-dihydro-1H-1-benzazepine-4-carboxylic acid (0.44g) as yellow crystals, mp 225 - 230°C (dec.). 
1 H-NMR (5 ppm, CDCl 3 ) 0.42 - 0.50 (2H, m), 0.80 - 0.84 (2H, m) ( 2.60 - 2.80 (3H, m), 3.24 - 3.34 (2H, m), 7.13 (1H, 
d, J = 8.8 Hz), 7.38 (1H, dd, J = 2.4, 8.8 Hz), 7.45 (1H, s), 7.53 (1H, d, J = 2.4 Hz), 12.39 (1H, br). 
Anal. Calcd. for C 14 H u BrN0 2 : C, 54.56; H, 4.58; N, 4.55. Found C, 54.20; H, 4.60; N, 4.30. 

45 

Reference Example 106 

[0266] In THF (15ml) was dissolved 7-bromo-1 -cyclopropyl-2,3-dihydro-1 H-benzazepine-4-carboxylic acid (0.4g). 

Under ice-cooling, to the solution were added oxalyl chloride (0.26ml) and DMF (catalytic amount), and the mixture 
so was stirred at room temperature for 30 minutes. The solvent was evaporated under reduced pressure. In THF (30ml) 

was dissolved the residue, and the solution was added dropwise to a solution of 4-[N-methyl-N-(tetrahydro-2H-pyran- 

4-yl)aminomethyQaniline (0.34g) and triethylamine (0.9ml) in THF (5ml) under ice-cooling. The mixture was stirred 

under nitrogen atmosphere at room temperature overnight The solvent was evaporated under reduced pressure. 

Water was added to the residue, and the mixture was extracted with ethyl acetate. The organic layer was washed with 
55 water and saturated brine, and dried with anhydrous magnesium sulfate. The solvent was evaporated and the residue 

was purified with silica gel column chromatography (ethyl acetate/methanol/ triethylamine) to give 7-bromo-1 -cyclo- 

propyl-N-[4-ftN-methyl-N-(tetrahyd 

mide (0.55g) as yellow crystals. 
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mp 133- 136°C. 

1 H-NMR (6 ppm, CDCI3) 0.50 - 0.58 (2H, m), 0.79 - 0.88 (2H, m), 1.63 - 1.76 (4H, m), 2.20 (3H, s), 2.58 - 2.71 (2H, 
m), 2.86 (2H, t, J = 8.8 Hz), 3.37 (2H, dt, J = 3.0, 11 .4 Hz), 3.46 (2H, t, J = 4.9 Hz), 3.56 (2H, s), 4.01 - 4.07 (2H, m), 
7.08 (1 H, d, J = 8.8 Hz), 7.14 (1 H, 5), 7.26 - 7.32 (2H, m), 7.37 (1 H, d, J = 2.6 Hz), 7.52 (2H, d, J = 8.8 Hz), 7.57 (1 H, s). 
5 Anal. Calcd. for C^H^BrNaOg: C, 63.53; H, 6.32; N, 8.23. Found C, 63.30; H, 6.26; N, 8.15. 

Reference Example 107 

[0267] In DMF (3ml) was dissolved methyl 7-bromo-2,3-dihydro-1H-1-benzazepine-4-carboxylate (0.3g), and the 
10 solution was added dropwise to a suspension of 60% sodium hydride (0.05g) in DMF (1ml) under ice-cooling. The 
mixture was stirred under nitrogen atmosphere for 10 minutes. Benzyl bromide (0.15ml) was added thereto, and the 
mixture was heated at 45°C for 4 hours. The mixture was poured into water, and extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine, and dried with anhydrous magnesium sulfate. The solvent 
was evaporated and the residue was purified with silica gel column chromatography (ethyl acetate/hexane) to give 
15 methyl 1 -benzyl-7-bromo-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.3g) as yellow oil. 

1 H-NMR (5 ppm, CDCI3) 2.75 (2H, t, J = 4.9 Hz), 3.26 (2H, t, J = 4.9 Hz), 3.80 (3H, s), 4.52 (2H, s), 6.67 (1H, d, J = 
8.8 Hz), 7.19 (1H, dd, J = 2.4, 8.8 Hz), 7.22 - 7.45 (6H, m), 7.47 (1H, d, J = 2.4 Hz), 7.63 (1H, s). 
IR(neat)v: 1703cm-i. 

20 Reference Example 1 08 

[0268] A mixture of methyl 1-benzyl-7-bromo-2,3-dihydro-1H-1*benzazepine-4-carboxylate (0.3g), 4-(2-propox- 
yethoxy)phenyl borate (0.24g), 1 M potassium carbonate solution (2.5ml), ethanol (2.5ml) and toluene (25ml) was stirred 
under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis(triphenylphosphine) 

25 palladium (0.04g), and the mixture was refluxed under argon atmosphere overnight. The mixture was extracted with 
ethyl acetate, and the organic layer was washed with water and saturated brine and dried with anhydrous magnesium 
sulfate. The solvent was evaporated under reduced pressure and the residue was purified with silica gel column chro- 
matography (ethyl acetate/hexane) to give methyl 1-benzyl-7-[4-(2-propoxyethoxy)phenyI]-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylate (0.27g) as yellow oil. 

30 1H-NMR (8 ppm, CDCI3) 0.94 (3H, t, J = 7.5 Hz), 1 .58 - 1 .70 (2H, m), 2.77 (2H, t, J = 4.6 Hz), 3.32 (2H, t, J = 4.6 Hz), 
3.51 (2H, t, J = 6.8 Hz), 3.78 - 3.83 (2H, m), 3.81 (3H, s), 4.07 - 4.18 (2H, m), 4.59 (2H, s), 6.87 (1H, d, J = 8.4 Hz), 
6.98 (2H, d, J = 8.8 Hz), 7.26 - 7.41 (6H, m), 7.47 (2H, d, J = 8.8 Hz), 7.56 (1H, d, J = 2.2 Hz), 7.83 (1H, s). 
IR (neat) v: 3027, 2874, 1701 , 1499 cm' 1 . 

35 Reference Example 1 09 

[0269] In methnol (1 0ml) and THF (1 0ml) was dissolved methyl 1 -benzyl-7-[4-(2-propoxyethoxy)phenyl]-2,3-dihydro- 
1H-1-benzazepine-4-carboxytate (0.27g). To the solution was added 1N sodium hydroxide solution (10ml, and the 
mixture was stirred at room temperature overnight and concentrated, which was neutralized with 1 N hydrochloric acid 
40 and extracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous 
magnesium sulfate. The solvent was evaporated to give 1-benzyl-7-[4-(2-propoxyethoxy)phenyl]-2 l 3-dihydro-1H- 
1-benzazepine-4-carboxylic acid (0.1 6g) as yellow crystals. 
mp139-142°C. 

1 H-NMR (8 ppm, CDCI3) 0.94 (3H, t, J = 7.3 Hz), 1 .59 - 1 .70 (2H, m), 2.80 (2H, t, J = 4.6 Hz), 3.34 (2H, t, J = 4.6 Hz), 
45 3.52 (2H, t, J = 6.8 Hz), 3.78 - 3.84 (2H, m), 4.14-4.19 (2H, m), 4.61 (2H, s), 6.87 (1H, d, J = 8.8 Hz), 6.98 (2H, d, J 
= 8.8 Hz), 7.26 - 7.49 (8H, m), 7.57 (1H, d, J = 2.2 Hz), 7.95 (1H, s). 
IR (KBr) v: 2934, 2870, 1674, 1607, 1501 cm- 1 . 

Anal. Calcd. for C 29 H 31 N0 4 : C, 76.12; H, 6.83; N, 3.06. Found C, 75.77; H, 6.95; N, 3.15. 

so Reference Example 1 1 0 

[0270] In 1 ,2-dichloroethane (7ml) were dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylate (0.4g) and benzaldehyde (0.43g). To the solution was added sodium triacetoxyborohydride 
(0.43g), and the mixture was stirred under nitrogen atmosphere at room temperature overnight, poured into water, 
55 neutralized with sodium hydrogen carbonate solution and extracted with ethyl acetate. The organic layer was washed 
with water and saturated brine and dried with anhydrous magnesium sulfate. The solvent was evaporated to give 
methyl 1-benzyl-7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxylate (0.49g) as oil. 
1 H-NMR (6 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.3 Hz), 1 .30 - 1 .48 (2H, m), 1 .54 - 1 .68 (2H, m), 2.77 (2H, t, J = 4.7 Hz), 3.31 
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(2H, t, J = 4.7 Hz), 3.55 (2H, t, J = 6.6 Hz), 3.78 - 3.82 (5H, m), 4.15 (2H, t, J = 4.8 Hz), 4.59 (2H, s), 6.86 (1H, d, J = 
8.8 Hz), 6.97 (2H, d, J = 8.8 Hz), 7.26 - 7.68 (7H, m), 7.82 - 7.91 (3H, m). 
IR (neat) v: 2934, 2870, 1703, 1607, 1501 cm**. 

Reference Example 111 

[0271 ] In methnol (25ml) and TH F (25ml) was dissolved methyl 1 -benzyl-7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro- 
1H-1-benzazepine-4-carboxylate (0.49g). To the solution was added 1N sodium hydroxide solution (10ml) , and the 
mixture was heated at 50°C overnight and concentrated, which was neutralized with 1 N hydrochloric acid and extracted 
with ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium 
sulfate. The solvent was evaporated to give 1-benzyl-7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1H-1-benzazepine- 
4-carboxylic acid (0.47g) as yellow crystals. 
mp133- 138°C. 

1 H-NMR (5 ppm, CDC! 3 ) 0.93 (3H, t, J = 7.4 Hz), 1 .34 - 1 .45 (2H, m), 1 .54 - 1.65 (2H, m), 2.80 (2H, br), 3.34 (2H, br), 
3.56 (2H, t, J = 6.6 Hz), 3.80 (2H, t, J = 5.0 Hz), 4.16 (2H, t, J = 5.0 Hz), 4.61 (2H, s), 6.88 (1H, d, J = 8.8 Hz), 6.98 
(2H, d, J = 8.8 Hz), 7.26 - 7.49 (8H, m), 7.57 (1 H, d, J = 2.2 Hz), 7.94 (1 H, s). 
IR (KBr) v: 2957, 2934, 2867, 1674, 1 609, 1501 cm' 1 . 

Anal. Calcd. for C 30 H33NO 4 : C, 76.41; H, 7.05; N, 2.97. Found C, 76.06; H, 7.15; N, 2.68. 
Reference Example 112 

[0272] In 1,2-dichloroethane (5ml) were dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1H-1-ben- 
zazepine-4«carboxylate (0.3g) and cyclohexanecarboaldehyde (0.43g). To the solution was added sodium triacetoxy- 
borohydride (0.43g), and the mixture was stirred under nitrogen atmosphere at room temperature for 3.5 hours, poured 
into water, neutralized with sodium hydrogen carbonate solution and extracted with ethyl acetate. The organic layer 
was washed with water and saturated brine and dried with anhydrous magnesium sulfate. The solvent was evaporated 
to give methyl 7-[4-(2-butoxyethoxy)phenyl]-1^clohexylmethyl-2,3-dihydro-1H-1-benzazepine-4-carboxylate (0.37g) 
as pale yellow oil. 

1 H-NMR (6 ppm, CDCI 3 ) 0.89 - 1 .81 (15H, m), 0.93 (3H, t, J = 7.3 Hz), 2.81 (2H, t, J = 4.2 Hz), 3.19 (2H, d, J = 6.6 
Hz), 3.29 (2H, t, J = 4.8 Hz), 3.55 (2H, t, J = 6.6 Hz), 3.78-3.82 (5H, m), 4.15 (2H, t, J = 4.9 Hz), 6.87 (1H, d, J = 8.8 
Hz), 6.97 (2H, d, J = 8.8 Hz), 7.36 - 7.51 (4H, m), 7.76 (1H, s). 
IR (neat) v: 2930, 2849, 1699, 1607, 1499 cm" 1 . 

Reference Example 1 1 3 

[0273] In methanol (25ml) and THF (25ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1 -cyclohexylmethyl- 
2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.37g). To the solution was added 1 N sodium hydroxide solution (7.5ml), 
and the mixture was stirred at room temperature overnight and concentrated, which was neutralized with 1N hydro- 
chloric acid and extracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried 
with anhydrous magnesium sulfate. The solvent was evaporated to give 7-[4-(2-butoxyethoxy)phenyl]-1-cyclohexyl- 
methyl-2,3-dihydro-1 H-l-benzazepine-4-carboxylic acid (0.32g) as yellow crystals. 
mp124-125 D C. 

1 H-NMR {8 ppm, CDCI 3 ) 0.90 - 1 .85 (15H, m), 0.93 (3H, t, J = 7.2 Hz), 2.83 (2H, Mike), 3.22 (2H, d, J = 6.6 Hz), 3.32 
(2H, Mike), 3.56 (2H, t, J = 6.6 Hz), 3.81 (2H, t, J = 5.0 Hz), 4.16 (2H, t, J = 5.0 Hz), 6.89 (1 H, d, J = 8.8 Hz), 6.98 (2H, 
d, J = 8.8 Hz), 7.39 - 7.53 (4H, m), 7.88 (1 H, s). 
IR (KBr) v: 2926, 1674, 1607, 1499 cm' 1 . 

Anal. Calcd. for C^H^NC^: C, 75.44; H, 8.23; N, 2.93. Found C, 75.46; H, 8.23; N, 2.96. 
Reference Example 114 

[0274] In 1,2-dichloroethane (7ml) were dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylate (0.4g) and cyclopropanecarboaldehyde (0.3g). To the solution was added sodium triacetoxy- 
borohydride (0.43g), and the mixture was stirred under nitrogen atmosphere at room temperature overnight, poured 
into water, neutralized with sodium hydrogen carbonate solution and extracted with ethyl acetate. The organic layer 
was washed with water and saturated brine and dried with anhydrous magnesium sulfate. The solvent was evaporated 
to give methyl 7-[4-(2-butoxyethoxy)phenyl]-1 -cyclopropylmethyl-2,3-dihydro-1 H-1 -benzazepine-4-carboxyiate 
(0.45g) as yellow oil. 

1 H-NMR (8 ppm, CDCI 3 ) 0.24 - 0.32 (2H, m), 0.58 - 0.67 (2H, m) , 0.93 (3H, t, J = 7.3 Hz), 1 .08 - 1 .15 (1 H, m), 1 .34 - 
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1 .49 (2H, m), 1 .55 - 1 .68 (2H, m), 2.86 (2H, t, J = 4.4 Hz), 3.23 (2H, d, J = 6.6 Hz), 3.39 (2H, t, J = 4.7 Hz), 3.55 (2H, 
t, J = 6.6 Hz), 3.73 - 3.83 (5H, m), 4.11 - 4.18 (2H, m), 6.92 - 7.01 (3H, m), 7.38 - 7.53 (4H, m), 7.77 (1H t s). IR (neat) 
v: 2953, 2930, 2870, 1699, 1607, 1499 cnr 1 . 

5 Reference Example 1 1 5 

[0275] In methanol (25ml) and THF (25ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1 ^clopropylmethyl- 
2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.45g). To the solution was added 1 N sodium hydroxide solution (1 0ml), 
and the mixture was stirred at room temperature overnight and concentrated, which was neutralized with 1 N hydro- 
10 chloric acid and extracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried 
with anhydrous magnesium sulfate. The solvent was evaporated to give 7-[4-(2-butoxyethoxy)phenyG-1-cyclopropyl- 
methyl-2 } 3-dihydro-1H-1-benzazepine-4-carboxylic acid (0.42g) as yellow crystals. 
mp152-155°C. 

1H-NMR (5 ppm, CDCI3) 0.25 - 0.33 (2H, m), 0.59 - 0.68 (2H, m), 0.93 (3H, t, J = 7.3 Hz), 1 .05 - 1 .20 (1 H, m) , 1 .30 - 
15 1 .49 (2H, m), 1 .55 - 1 .69 (2H, m), 2.87 (2H, t, J = 4.6 Hz), 3.25 (2H, d, J = 6.4 Hz), 3.42 (2H, t, J = 4.6 Hz), 3.56 (2H, 
t, J = 6.6 Hz), 3.81 (2H, t, J = 5.0 Hz), 4.16 (2H, t, J = 5.0 Hz), 6.93 - 7.00 (3H, m), 7.40 - 7.54 (4H, m), 7.89 (1H, s). 
IR (KBr) v: 2959, 2936, 2868, 1669, 1607, 1501 cm" 1 . 

Anal. Calcd. for C^N^NCV C, 74.45; H, 7.64; N, 3.22. Found C, 74.27; H, 7.45; N, 3.21. 
20 Reference Example 116 

[0276] In 1 ,2-dichloroethane (5ml) were dissolved methyl 7-[4-(2-propoxyethoxy)phenyl]-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylate (0.3g) and cyclopropanecarboaldehyde (0.22g). To the solution was added sodium triacetoxy- 
borohydride (0.33g), and the mixture was stirred under nitrogen atmosphere at room temperature for 4 hours, poured 
25 into water, neutralized with sodium hydrogen carbonate solution and extracted with ethyl acetate. The organic layer 
was washed with water and saturated brine and dried with anhydrous magnesium sulfate. The solvent was evaporated 
to give methyl 1 -cyclopropylmethy-7-[4-(2-propoxyethoxy)phenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate 
(0.34g) as yellow oil. 

1 H-NMR (5 ppm, CDCI 3 ) 0.24 - 0.32 (2H, m), 0.58 - 0.67 (2H, m), 0.94 (3H, t, J = 7.5 Hz), 1.05 - 1.15 (1H, m), 1.60 - 
30 1 .74 (2H, m), 2.85 (2H, t, J = 4.6 Hz), 3.23 (2H, d, J = 6.6 Hz), 3.39 (2H, t, J = 4.6 Hz), 3.51 (2H, t, J = 6.7 Hz), 3.79 - 
3.84 (5H, m), 4.16 (2H, t, J = 5.0 Hz), 6.91 - 7.01 (3H, m), 7.38 - 7.52 (4H, m), 7.77 (1 H, s). 
IR (neat) v: 2936, 2872, 1699, 1607, 1499 cm" 1 . 

Reference Example 117 

[0277] ln methanol (25ml) and THF (25ml) was dissolved methyl 1 -cyclopropylmethy-7-t4-(2-propoxyethoxy)phenyl]- 
2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.34g). To the solution was added 1 N sodium hydroxide solution (7.5ml), 
and the mixture was stirred at room temperature overnight, heated at 50°C for 1 hour, concentrated, which was neu- 
tralized with 1N hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with water and 
saturated brine and dried with anhydrous magnesium sulfate. The solvent was evaporated to give 1 -cyclopropylmethyl- 
7-[4-(2-propoxyethoxy)phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxylic acid (0.30g) as yellow crystals. 
mp154- 156°C. 

1 H-NMR (5 ppm, CDCl 3 ) 0.25 - 0.33 (2H, m), 0.59 - 0.68 (2H, m), 0.95 (3H, t, J = 7.3 Hz), 1.05 - 1.18 (1H, m), 1.56 - 
1 .74 (2H, m), 2.87 (2H, t, J = 4.8 Hz), 3.25 (2H, d, J = 6.2 Hz), 3.42 (2H, t, J = 4.8 Hz), 3.51 (2H, t, J = 6.8 Hz), 3.81 
(2H, t, J = 4.9 Hz), 4.17 (2H, t, J = 4.9 Hz), 6.93-7.00 (3H, m), 7.40 - 7.53 (4H, m), 7.88 (1H, s). 
IR (KBr) v: 2963, 1669, 1518 cm" 1 . 

Anal. Calcd. for C 2 6H 31 N0 4 : C, 74.08; H, 7.41 ; N, 3.32. Found C, 74.03; H, 7.53; N, 3.27. 
Reference Example 118 

50 

[0278] In 1 ,2-dichloroethane (7m!) were dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylate (0.4g) and cyclobutanecarboaldehyde (0.5g). To the solution was added sodium triacetoxy- 
borohydride (0.43g), and the mixture was stirred under nitrogen atmosphere at room temperature for 4 hours, poured 
into water, neutralized with sodium hydrogen carbonate solution and extracted with ethyl acetate. The organic layer 
55 was washed with water and saturated brine and dried with anhydrous magnesium sulfate. The solvent was evaporated 
to give methyl 7-[4-(2-butoxyethoxy)phenyf]~1 -cyclobutylmethyl-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.47g) 
as yellow oil. 

1 H-NMR (8 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.3 Hz), 1.34 - 1.45 (2H, m), 1.54 - 2.13 (8H, m), 2.70 - 2.81 (3H, m), 3.26 
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(2H, t, J = 4.8 Hz), 3.38 (2H, d, J = 7.4 Hz), 3.55 (2H, t, J = 6.6 Hz), 3.78 - 3.83 (5H, m), 4.1 6 (2H, t, J = 4.9 Hz), 6.87 
(1H, d, J = 8.8 Hz), 6.97 (2H, d, J = 8.8 Hz), 7.37-7.51 (4H, m), 7.75 (1H, s) 

Reference Example 119 



[0279] In methanol (25ml) and THF (25m!) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1 -cyclobutylmethyl- 
2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.47g). To the solution was added 1 N sodium hydroxide solution (1 0ml), 
and the mixture was heated at 50°C overnight, concentrated, neutralized with 1 N hydrochloric acid and extracted with 
ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium 
sulfate. The solvent was evaporated to give 7-[4-(2-butoxyethoxy)phenyl]-1-cyclobutylmethyl-2 l 3-dihydro-1H-1-ben- 
zazepine-4-carboxylic acid (0.40g) as yellow crystals. 
mp110-112°C. 

1 H-NMR (8 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.3 Hz), 1.30 - 2.00 (8H, m), 2.00 - 2.15 (2H, m), 2.71 - 2.80 (3H m) 3 29 
(2H, t, J = 4.8 Hz), 3.39 (2H, d, J = 7.0 Hz), 3.55 (2H, t, J = 6.6 Hz), 3.80 (2H, t, J = 5.0 Hz), 4.16 (2H, t, J = 5 0 Hz) 
6.88 (1 H, d, J = 8.8 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.39-7.51 (4H, m), 7.85 (1 H, s). 
Anal. Calcd. for C2 8 H 35 N0 4 : C, 74.80; H.7.85; N, 3.12. Found C, 74.51; H, 7.92; N, 2.98. 

Reference Example 1 20 

[0280] In dichloromethane (15ml) were dissolved methyl 7-bromo-2,3-di hydro- 1 H-1 -benzazepine-4-carboxylate 
(0.5g) and copper pivalate (0.05g). To the solution was added triphenylbismuth diacetate (1 .1 g), and the mixture was 
stirred at room temperature overnight, poured into water, stirred, neutralized with 1 N sodium hydroxide solution and 
extracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous 
magnesium sulfate. The solvent was evaporated and the residue was purified with silica gel column chromatography 
(ethyl acetate/hexane) to give methyl 7-bromo-1-pheny!-2 J 3-dihydro-1H-1-benzazepine^-carboxylate (0 27g) as yel- 
low crystals, 
mp 104- 106°C. 

1 H-NMR (6 ppm, CDCI 3 ,) 2.82 (2H, t, J = 4.4 Hz), 3.76 (2H, t, J = 4.4 Hz), 3.78 (3H, s), 6.90 - 7.00 (4H, m) 7 22 - 7 30 
(3H, m), 7.58 (1H, d, J = 2.2 Hz) , 7.62 (1H, s). 
IR(KBr)v:2949, 1705 cm" 1 . 

Anal, calcd for C 18 H 16 BrN0 2 : C, 60.35; H, 4.50; N, 3.91 . Found C, 60.16; H, 4.28; N, 3.85. 
Reference Example 121 



[0281] A mixture of methyl 7-bromo-1-phenyl-2,3-dihydro-1H-1-benzazepine-4-carboxylate (0.27g), 4-(2-propox- 
yethoxy)phenyl borate (0.23g), 1M potassium carbonate solution (3ml), ethanol (3ml) and toluene (25ml) was stirred 
under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis(triphenylphosphine) 
palladium (0.04g), and the mixture was refluxed under argon atmosphere overnight, and extracted with ethyl acetate. 
The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate. The solvent 
was evaporated under reduced pressure and the residue was purified with silica gel column chromatography (ethyl 
acetate/hexane) to give methyl 1 -phenyI-7-[4-(2-propoxyethoxy)phenyG-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate 
(0.26g) as yellow crystals. 
mp117- 119°C. 

1 H-NMR (5 ppm, CDCI3) 0.95 (3H, t, J = 7.5 Hz), 1 .57 - 1 .71 (2H, m), 2.85 (2H, t, J = 4.6 Hz), 3.52 (2H t J =6 8 Hz) 
3.79 (3H, s), 3.79 - 3.84 (4H, m), 4.18 (2H, t, J = 5.0 Hz), 6.87 - 7.03 (5H, m), 7.16 -7.30 (3H, m), 7.40 (1 H, dd J J 
2.2, 8.4 Hz), 7.51 (2H, d, J = 8.8 Hz), 7.64 (1H, d, J = 2.2 Hz), 7.80 (1H, s). 
IR(KBr)v: 1705, 1493 cm" 1 . 

Anal. Calcd. for C 29 H 31 N0 4 : C, 76.12; H, 6.83; N, 3.06. Found C, 75.81; H, 6.75; N, 2.77. 
Reference Example 122 



[0282] In methanol (25ml and THF (25ml) was dissolved methyl 1-phenyl-7-[4-(2-propoxyethoxy)phenyl]-2,3-dihy- 
dro-1H-1-benzazepine-4-carboxylate (0.23g). To the solution was added 1N sodium hydroxide solution (10ml), and 
the mixture was heated at 50°C overnight, concentrated, neutralized with 1 N hydrochloric acid and extracted with ethyl 
acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate. 
The solvent was evaporated to give 1 -phenyl-7-[4-(2-propoxyethoxy)phenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carbox- 
ylic acid (0.23g) as yellow crystals. 
mp135- 139°C. 
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1 H-NMR (5 ppm, CDCy 0.95 (3H, t, J = 7.5 Hz), 1 .60 - 1.71 (2H, m), 2.86 (2H, Mike), 3.52 (2H, t, J = 6.7 Hz), 3.80 - 
3.85 (4H, m), 4.1 8 (2H, t. J = 4.8 Hz), 6.90 - 7.04 (5H, m), 7.1 7 (1 H, d, J = 8.5 Hz), 7.23 - 7.31 (2H, m), 7.40 (1 H, dd, 
J = 22, 8.5 Hz), 7.51 (2H, d, J = 8.8 Hz), 7.65 (1H, d, J = 22. Hz), 7.90 (1H, s). 

IR (KBr) v: 2963, 2936, 2872, 1674, 1609, 1593, 1493 crrr 1 . Anal. Calcd. for C 28 H 29 N0 4 : C, 75.82; H, 6.59; N, 3.16. 
5 Found C, 75.43; H, 6.37; N, 3. 1 0. 

Reference Example 123 

[0283] In dichloromethane (10ml) were dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1H-1-ben- 
10 zazepine-4-carboxylate (0.5g) and copper plvalate (0.07g). To the solution was added triphenylbismuth diacetate 
(0.78g), and the mixture was stirred at room temperature overnight, poured into 3N hydrochloric acid, stirred, neutralized 
with 1N sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with water and 
saturated brine and dried with anhydrous magnesium sulfate. The solvent was evaporated and the residue was purified 
with silica gel column chromatography (ethyl acetate/hexane) to give methyl 7-[4-(2-butoxyethoxy)phenyi]-1-phenyl- 
15 2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.42g) as yellow crystals, 
mp 80 - 82°C. 

1 H-NMR (6 ppm, CDCy 0.94 (3H, t, J = 7.1 Hz), 1 .31 - 1 .49 (2H, m), 1 .56- 1 .69 (2H, m), 2.85 (2H, t, J = = 4.4 Hz), 
3.56 (2H, t, J = 6.6 Hz), 3.79 - 3.84 (7H, m), 4.17 (2H, t, J = 4.9 Hz), 6.87 - 7.02 (5H, m) , 7.16 - 7.30 (3H, m), 7.40 
(1H, dd, J = 2.2, 8.8 Hz), 7.51 (2H, d, J = 8.4 Hz), 7.64 (1H, d, J = 2.2 Hz), 7.80 (1H, s). 
20 |R (KBr) v: 2955, 2868, 1705, 1593, 1495 cm* 1 . 

Anal. Calcd. for CaoH^NCV C, 76.41 ; H, 7.05; N, 2.97. Found C, 76.30; H, 7.17; N, 2.90. 

Reference Example 1 24 

25 [0284] In methanol (25ml) and THF (25ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1 -phenyl-2,3-dihydro- 
1H-1-benzazepine-4-carboxylate (0.37g). To the solution was added 1N sodium hydroxide solution (7.5ml), and the 
mixture was stirred at room temperature overnight, concentrated, neutralized with 1 N hydrochloric acid and extracted 
with ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium 
sulfate. The solvent was evaporated to give 7-[4-(2-butoxyethoxy)phenyl]-1-phenyl-2,3-dihydro-1H-1-benzazepine- 

30 4-carboxylic acid (0.27g) as yellow crystals. 
mp129- 131°C. 

1 H-NMR (8 ppm, CDCI 3 ) 0.94 (3H, t, J = 7.2 Hz), 1 .34 - 1 .49 (2H, m), 1 .55 - 1 .69 (2H, m), 2.86 (2H, t, J = 4.4 Hz), 3.56 
(2H, t, J = 6.6 Hz), 3.79 - 3.84 (4H, m), 4.17 (2H, t, J = 4.8 Hz), 6.90 - 7.04 (5H, m), 7.17 (1H, d, J = B.6 Hz), 7.23 - 
7.31 (2H, m), 7.40 (1 H, dd, J = 2.2, 8.6 Hz), 7.50 (2H, d, J = 7.2 Hz), 7.64 (1H, d, J = 1 .8 Hz), 7.90 (1H, s). IR (KBr) v: 
35 2957, 2870, 1 674, 1 609, 1 593, 1 493 crrr 1 . 

Anal. Calcd. for C 29 H 31 N0 4 : C, 76.12; H, 6.83; N, 3.06. Found C, 76.18; H, 6.85; N, 3.21. 

Reference Example 125 

40 [0285] In dichloromethane (7ml) were dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylate (0.25g) and copper pivalate (0.04g). To the solution was added tri(3-methoxyphenyl)bismuth 
diacetate (1 .5g) s and the mixture was stirred at room temperature overnight, poured into 3N hydrochloric acid, stirred, 
neutralized with 1 N sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with 
water and saturated brine and dried with anhydrous magnesium sulfate. The solvent was evaporated and the residue 

45 was purified with silica gel column chromatography (ethyl acetate/hexane) to give methyl 7-[4-(2-butoxyethoxy)phenyl]- 
1-(3-methoxyphenyl)-2,3 dihydro-1H-1-benzazepine-4-carboxylate (0.1 6g) as yellow oil. 

1 H-NMR (6 ppm, CDCI 3 ) 0.94 (3H, t, J = 7.2 Hz), 1 .34 - 1 .45 (2H, m), 1 .55 - 1 .65 (2H, m), 2.86 (2H, t, J = 4.8 Hz), 3.56 
(2H, t, J = 6.6 Hz), 3.75 (3H, s), 3.79 (3H, s), 3.79 - 3.84 (4H, m), 4.17 (2H, t, J = 4.9 Hz), 6.42 - 6.60 (3H, m), 7.00 
(2H, d, J = 8.8 Hz), 7.11 - 7.26 (2H, m), 7.41 (1H, dd, J = 2.2, 8.4 Hz), 7.51 (2H, d, J = 8.8 Hz), 7.64 (1H, d, J = 2.2 
50 Hz), 7.78(1 H,s). 

IR (neat) v: 2955, 2932, 2870, 1705 cm' 1 . 

Reference Example 126 

55 [0286] In methanol (25ml) and THF (25ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1 -(3-methoxyphenyl)- 
2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0. 1 6g) . To the solution was added 1 N sodium hydroxide solution (2.8ml) , 
and the mixture was heated at 50°C overnight, concentrated, neutralized with 1 N hydrochloric acid- and extracted with 
ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium 
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sulfate. The solvent was evaporated to give 7-[4-(2-butoxyethoxy)phenyl]-1 -(3-methoxyphenyl)-2,3-dihydro-1 H-1 -ben- 

zazepine-4-carboxylic acid (0. 1 6g) as yellow crystals. 

mp154-156°C. 

1 H-NMR (5 ppm, CDCI 3 ) 0.94 (3H, t, J = 7.4 Hz), 1 .34 - 1 .45 <2H, m), 1 .55 - 1 .65 (2H, m), 2.87 (2H, Mike), 3.56 (2H, 
t, J = 6.6 Hz), 3.76 (3H, s), 3.79 - 3.84 (4H, m), 4.17 (2H, t, J = 4.8 Hz), 6.45 - 6.61 (3H, m), 7.00 (2H, d, J = 8.8 Hz), 
7.13 - 7.24 (2H ( m), 7.42 (1H, dd, J = 2.2, 8.4 Hz), 7.51 (2H, d, J = 8.8 Hz), 7.64 (1H, d, J = 2.2 Hz), 7.88 (1H, s) 
Anal. Calcd. for C^H^NO,;: C, 73.90; H, 6.82; N, 2.87. Found C, 73.73; H, 6.72; N, 2.83. 

Reference Example 127 

[0287] In dichloromethane (10ml) were dissolved methyl 7-[4-(2-butoxyethoxy)phenyI]-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylate (0.3g) and copper pivalate (0.06g). To the solution was added tri(4-methoxyphenyl)bismuth 
diacetate (1 .5g), and the mixture was stirred at room temperature overnight, poured into 3N hydrochloric acid, stirred, 
neutralized with 1N sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with 
water and saturated brine and dried with anhydrous magnesium sulfate. The solvent was evaporated and the residue 
was purified with silica gel column chromatography (ethyl acetate/hexane) to give methyl 7-[4-(2>butoxyethoxy)phenyl]- 
1 -(4-methoxyphenyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.38g) as yellow oil. 

1H-NMR (8 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.2 Hz), 1 .30 - 1 .45 (2H, m), 1 .55 - 1 .65 (2H, m), 2.82 (2H, t, J = 4.4 Hz), 3.56 
(2H, t, J = 6.6 Hz), 3.72 - 3.83 (10H, m), 4.16 (2H, t, J = 4.4 Hz), 6.85 - 6.91 (3H, m), 6.96 - 7.04 (4H, m), 7.30 (1H, 
dd, J = 2.2, 8.4 Hz), 7.48 (2H, d, J = 8.8 Hz), 7.59 (1H, d, J = 2.2 Hz), 7.B2 (1H, s). 
IR (neat) v; 2955, 1705, 1609, 1508, 1491 crrr 1 . 

Reference Example 128 

[0288] In methanol (25ml) and THF (25ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1-(4-methoxyphenyl)- 
2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.38g). To the solution was added 1 N sodium hydroxide solution (8ml), 
and the mixture was heated at 50°C overnight, concentrated, neutralized with 1 N hydrochloric acid and extracted with 
ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium 
sulfate. The solvent was evaporated to give 7-[4-(2-butoxyethoxy)phenyl]-1 -(4-methoxyphenyl)-2,3-dihydro-1 H-1 -ben- 
zazepine-4-carboxylic acid(0.27g) as yellow crystals. 
mp164- 166°C. 

1 H-NMR (8 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.1 Hz), 1 .34 - 1 .49 (2H, m), 4.54 - 1 .68 (2H, m) , 2.83 (2H, Mike), 3.55 (2H, 
t, J = 6.0 Hz), 3.74 - 3.83 (7H, m), 4.16 (2H, t, J = 4.9 Hz), 6.85 - 7.06 (7H, m), 7.31 (1H, dd, J = 2.2, 8.4 Hz), 7.47 (2H, 
d, J = 8.8 Hz), 7.59 (1H, d, J = 2.2 Hz), 7.92 (1H,s). 

IR (KBr) v: 2957, 2928, 2868, 1674, 1609, 1508, 1493 cm-1. Anal. Calcd. for C 30 H33NO 3 : C, 73.90; H, 6 82" N 2 87 
Found C, 73.87; H, 6.89; N, 2.70. 

Reference Example 129 

[0289] In dichloromethane (7ml) were dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxylate (0.2g) and copper pivalate (0.04g). To the solution was added tri(4-propoxyphenyl)bismuth 
diacetate (1 .1 g and the mixture was stirred at room temperature overnight, poured into 3N hydrochloric acid, stirred, 
neutralized with 1N sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with 
water and saturated brine and dried with anhydrous magnesium sulfate. The solvent was evaporated and the residue 
was purified with silica gel column chromatography (ethyl acetate/hexane) to give methyl 7-[4-(2-butoxyethoxy)phenyl]- 
1 -(4-propoxyphenyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.25g) as yellow oil. 

1 H-NMR (8 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.3 Hz), 1 .04 (3H, t, J = 7.5 Hz), 1 .34 - 1 .45 (2H, m), 1 .54 - 1 .68 (2H, m), 1 .75 
- 1 .86 (2H, m), 2.81 (2H, t, J = 4.4 Hz), 3.55 (2H, t, J = 6.6 Hz), 3.71 - 3.83 (7H, m), 3.90 (2H, t, J = 6.6 Hz), 4.14 - 4 18 
(2H, m), 6.84 - 6.90 (3H, m), 6.96 - 7.02 (4H, m), 7.29 (1 H, dd, J = 2.2, 8.4 Hz), 7.48 (2H, d, J = 6.6 Hz), 7.58 (1 H, d, 
J = 2.2 Hz), 7.82(1 H,s). 

IR (neat) v: 2957, 2934, 2870, 1705, 1622, 1609, 1507, 1489 crrr^. 
Reference Example 130 

[0290] In methanol (50ml) and THF (50ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1 -(4-propoxyphenyl)- 
2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.25g). To the solution was added 1 N sodium hydroxide solution (5ml), 
and the mixture was heated at 50°C overnight, concentrated, neutralized with 1 N hydrochloric acid and extracted with 
ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium 
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sulfate. The solvent was evaporated to give 7-[4-(2-butoxyethoxy)phenyl]-1 -(4-propoxyphenyl)-2,3-dihydro-1 H-1 -ben- 

zazepine-4-carboxylic acid (0.21 g) as yellow crystals. 

mp182-185°C. 

1 H-NMR (5 ppm, CDCI3) 0.93 (3H, t, J = 7.1 Hz), 1 .04 (3H, t, J = 7.6 Hz), 1 .30 - 1 .49 (2H, m), 1 .54 - 1 .68 (2H, m), 1 .76 
s - 1 .86 (2H, m), 2.83 (2H, Mike), 3.55 (2H, t, J = 6.6 Hz), 3.76 (2H, Mike), 3.80 (2H, t, J = 5.0 Hz), 3.91 (2H, t, J = 6.6 
Hz), 4.16 (2H, t, J = 5.0 Hz), 6.84 - 7.05 (7H, m), 7.30 (1 H, dd, J = 2.2, 8.6 Hz), 7.47 (2H, d, J = 8.8 Hz), 7.58 (1H, d, 
J = 2.2 Hz), 7.92(1 H, s). 

IR (KBr) v: 2959, 2934, 2872, 1669, 1609, 1508, 1493 cm" 1 . Anal. Calcd. for C^HayNOg: C, 74.54; H, 7.23; N, 2.72. 
Found C, 74.19; H, 7.32; N, 2.87. 

10 

Reference Example 131 

[0291] In dlchloromethane (7ml) were dissolved methyl 7-[4-(2-butoxyethoxy)phenyl}-2 l 3-dihydro-1H-1-ben- 
zazepine-4-carboxyIate (0.25g) and copper pivalate (0.05g). To the solution was added tri(3,4-methylenedioxyphenyl) 

15 bismuth diacetate (1 .3g), and the mixture was stirred at room temperature overnight, poured into 3N hydrochloric acid, 
stirred, neutralized with 1 N sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed 
with water and saturated brine and dried with anhydrous magnesium sulfate. The solvent was evaporated and the 
residue was purified with silica gel column chromatography (ethyl acetate/hexane) to give methyl 7-[4-(2-butoxyethoxy) 
pheny1]-1-(3,4-me%lenedio)(yphenyO-2,3-dihydro-1H-1-benzazepine-4^arboxylate (0.3g) as yellow oil. 

20 1H-NMR (5 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.2 Hz), 1 .30 - 1 .49 (2H, m) , 1 .55 - 1 .68 (2H, m) , 2.82 (2H, t, J = 4.6 Hz), 
3.56 (2H, t, J = 6.6 Hz), 3.73 (2H, t, J = 4.9 Hz), 3.79 - 3.84 (5H, m), 4.17 (2H, t, J = 4.9 Hz), 5.94 (2H, s), 6.49 (1H, 
dd, J = 2.2, 8.4 Hz), 6.60 (1H, d, J = 2.2 Hz), 6.75 <1H, d, J = 8.4 Hz), 6.94 - 7.02 (3H, m), 7.33 (1H, dd, J = 2.2, 8.4 
Hz), 7.48 (2H, d, J = 8.8 Hz), 7.59 (1H, d, J = 2.2 Hz), 7.80 (1H t s). 
IR (neat) v: 2955, 2932, 2870, 1703, 1609, 1485 cm 1 . 

25 

Reference Example 1 32 

[0292] In methanol (25ml) and THF (25ml) was dissolved methyl 7-t4-(2-butoxyethoxy)phenyl]-1-(3,4-methylenedi- 
oxyphenyl)-2,3-dihydro-1H-1-benzazepine-4-carboxylate (0.3g). To the solution was added 1N sodium hydroxide so- 
30 lution (6ml), and the mixture was refluxed for2 hours, concentrated, neutralized with 1 N hydrochloric acid and extracted 
with ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium 
sulfate. The solvent was evaporated to give 7-(4-(2-butoxyethoxy)phenyI]-1 -(3,4-methylenedioxyphenyl)-2,3-dihydro- 
1 H-1 -benzazepine-4-carboxylic acid (0.26g) as yellow crystals. 
mp145-148°C. 

35 1H-NMR (8 ppm, CDCI3) 0.93 (3H, t, J = 7.3 Hz), 1 .30 - 1 .49 (2H, m), 1 .55 - 1 .68 (2H, m), 2.84 (2H, t, J = 5.2 Hz), 3.56 
(2H, t, J = 6.6 Hz), 3.74 (2H, t, J = 5.2 Hz), 3.81 (2H, t, J = 5.0 Hz), 4.17 (2H, t, J = 5.0 Hz), 5.95 (2H, s), 6.52 (1 H, dd, 
J = 2.2, 8.4 Hz), 6.62 (1 H, d, J = 2.2 Hz), 6.76 (1 H, d, J = 8.4 Hz), 6.92 - 7.01 (3H, m), 7.34 (1 H, dd, J = 2.2, 8.4 Hz), 
7.48 (2H, d, J = 8.8 Hz), 7.59 (1H, d, J = 2.2 Hz), 7.91 (1H, s). 
IR (KBr) v: 2932, 2867, 1678, 1609, 1486 cm 1 . 

40 Anal. Calcd. for Cat^NC^: C, 71 .84; H, 6.23; N, 2.79. Found C, 71 .61 ; H, 6.19; N, 2.62. 

Reference Example 133 

[0293] In THF (25ml) were dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carbox- 
45 yiate (1g and pyridine (2ml). Under ice-cooling, to the solution was added dropwise chloroacetyl chloride (1ml) The 
mixture was stirred under nitrogen atmosphere at room temperature for 1 hour, and the solvent was evaporated. To 
the residue was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with 
water and saturated brine and dried with anhydrous magnesium sulfate. The solvent was evaporated and the residue 
was purified with silica gel column chromatography (ethyl acetate/hexane) to give methyl 7-[4-(2-butoxyethoxy)phenyl]- 
50 i^hloroacetyl-2,3-dihydro-1H-1-benzazepine-4-carboxylate (1.1g) as pale yellow oil. 

1 H-NMR (8 ppm, CDC! 3 ) 0.94 (3H, t, J = 7.2 Hz), 1 .30 - 1 .69 (4H, m), 2.78 - 3.13 (3H, m), 3.56 (2H, t, J = 6.6 Hz), 3.80 
- 3.84 (5H, m), 3.93 (1H, d, J = 12.8 Hz), 4.11 - 4.20 (3H, m), 4.76 - 7.84 (1H, m), 7.03 (2H, d, J = 8.8 Hz), 7.34 (1H, 
d, J = 8.4 Hz), 7.50 - 7.58 (3H, m), 7.68 (1 H, d, J = 1 .8 8 Hz), 7.74 (1 H, s). 

55 Reference Example 134 

[0294] In DMF (30ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1-chloroacetyl-2,3-dihydro-1H-1-ben- 
zazepine-4-carboxytate (1 .1g). To the solution was added sodium azide (0.23g), and the mixture was heated at 65°C 
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for 1 hour, poured into water and extracted with ethyl acetate. The organic layer was washed with water and saturated 
brine and dried with anhydrous magnesium sulfate. The solvent was evaporated, and the residue was purified with 
silica gel column chromatography (ethyl acetate/hexane) to give pale yellow oil (0.8g), which was dissolved in THF 
(50ml). To the solution were added triphenylphosphine (1 .1 g) and water (catalytic amount), and the mixture was heated 

5 at 50° C for 1 .5 hours. The solvent was evaporated and, to the residue was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with water and saturated brine, and dried with anhydrous magnesium 
sulfate. The solvent was evaporated and the residue was purified with silica gel column chromatography (ethyl acetate/ 
methanol/ triethylamine) to give pale yellow oil (0.7g), which was dissolved in THF (15ml). To the solution were added 
pyridine (0.7ml) and acetic anhydride (0.25ml), and the mixture was stirred under nitrogen atmosphere at room tem- 

10 perature overnight. The solvent was evaporated and, to the residue was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium 
sulfate. The solvent was evaporated to give methyl 1-(N-acetylglycyl)-7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1H- 
1 -benzazepine-4-carboxylate (0.67g) as colorless crystals, 
mp 130- 134°C. 

15 1H-NMR (5 ppm, CDCI 3 ) 0.94 (3H, t, J = 7.3 Hz), 1 .26 - 1 .69 (4H, m), 2.01 (3H, s), 2.76 - 3.12 (3H, m) , 3.51 - 3.62 
(3H, m), 3.78 - 3.83 (5H, m), 4.16 (2H, t, J = 4.9 Hz), 4.33 (1H, dd, J = 4.0, 18.0 Hz), 4.73 - 4.80 (1H, m), 6.42 (1H, 
or), 7.03 (2H, d, J = 8.8 Hz), 7.28 (1H, d, J « 7.8 Hz), 7.49 - 7.56 (3H, m), 7.65 (1H, d, J = 2.2 Hz), 7.72 (1H, s). 
IR(KBr)v: 3316, 2951, 2934, 2870, 1713, 1661 cm" 1 . 
Anal. Calcd. for C 2 qU m U 2 O s : C, 68.00; H, 6.93; N, 5.66. 

20 Found C, 67.84; H, 6.74; N, 5.61 . 

Reference Example 1 35 

[0295] In methanol (50ml) was dissolved methyl 1-(N-acetylgrycyl)-7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1H- 
25 1 -benzazepine-4-carboxylate (1 .2g). To the solution was added 1 N sodium hydroxide solution (13ml), and the mixture 

was stirred at room temperature overnight, concentrated, neutralized with 1 N hydrochloric acid and extracted with ethyl 

acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate. 

The solvent was evaporated to give 1-(N-acetylglycyl)-7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1H-1-benzazepine- 

4-carboxylic acid (1 .2g) as colorless crystals. 
30 mp 196-201°C. 

1 H-NMR (6 ppm, CDCI3) 0.94 (3H, t, J = 7.3 Hz), 1 .26 - 1 .69 (4H, m), 2.02 (3H, s), 2.78 - 3.15 (3H, m), 3.53 - 3.62 (3H, 
m), 3.82 (2H, t, J = 4.9 Hz), 4.1 9 (2H, t, J = 4.9 Hz), 4.36 (1 H, dd, J = 4.0, 1 8.0 Hz), 4.75 - 4.82 (1 H, m), 6.53 (1 H, br), 
7.03 (2H, d, J = 8.8 Hz), 7.31 (1H, d, J = 8.0 Hz), 7.50 - 7.58 (3H, m), 7.67 (1H, d, J = 2.2 Hz), 7.81 (1H, s). 
IR (KBr) v: 2951 , 2872, 1669 cirr"". 
35 Anal. Calcd. for C 27 H3 2 N 2 0 6 : C, 66.86; H, 6.75; N, 5.78. 
Found C, 66.65; H, 6.73; N, 5.97. 

Reference Example 136 

40 [0296] In DMF (20ml) were suspended 1-(N-acetylglycyl)-7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1 H-1-ben- 
zazepine-4-carboxylic acid (0.85g), 4-[N-m ethyl -N-(tetrahydro-2H-pyran-4-yl)aminomethyl]aniline dihydrochloride 
(0.52g) and 1 -hydroxybenzotriazole (0.3g). Under ice-cooling, to the suspension were added 1 -ethyl-3-(3-dimethylami- 
nopropyl)carbodiimide hydrochloride (1g), triethylamine (1 .7ml) and 4-dimethylaminopyridine (catalytic amount), and 
the mixture was stirred at room temperature overnight. The solvent was evaporated and, to the residue was added 

45 water, and the mixture was extracted with ethyl acetate. The organic layer was washed with water and saturated brine 
and dried with anhydrous magnesium sulfate. The solvent was evaporated and the residue was purified with basic 
silica gel column chromatography (ethyl acetate/methanol/triethylamine) to give. 1-(N-acetylglycyl)-7-[4-(2-butox- 
yethoxy)phenyl]-N-[4-[[N-me%l-^ 
4-carboxamide (1 . 1 g) as pale yellow amorphous. 

50 1 H-NMR (5 ppm, CDCI 3 ) 0.93 (3H, t, J = 7.4 Hz), 1 .25 - 1 .75 (8H, m), 2.05 (3H, s), 2.19 (3H, s), 2.55 - 2.70 (1H, m), 
2.86 - 3.14 (3H, m), 3.37 (2H, dt, J = 2.6, 11.0 Hz), 3.53 - 3.71 (5H, m), 3.82 (2H, t, J = 5.0 Hz), 4.01 - 4.07 (2H, m), 
4.11 - 4.28 (3H, m), 4.75 - 4.81 (1H, m), 6.49 (1H, br), 7.02 (2H, d, J = 8.4 Hz), 7.24 - 7.33 (4H, m) , 7.43 - 7.61 (6H, 
m), 8.09 (1H, s). 

55 Reference Example 137 

[0297] In toluene (25ml) were suspended methyl 7-[4-(2-butoxyethoxy)phenyl]-1 -chloroacetyl-2, 3-di hydro- 1N- 
1-benzazepine-4-carboxylate (0.75g) and thioacetamide (0.36g). The suspension was heated at 90°C for 1 hour and 
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extracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous 
magnesium sulfate. The solvent was evaporated and the residue was purified with silica gel column chromatography 
(ethyl acetate/hexane) to give methyl 7-[4-(2-butoxyethoxy)phenyl]-1-(2-methylthia2ol-4-yl)-2 I 3-dihydro-1H-1-ben- 
zazepine-4-carboxylate (0.1 7g) as yellow oil. 
5 1H-NMR (8 ppm, CDCy 0.94 (3H, t, J = 7.2 Hz), 1 .26 - 1 .65 (4H, m), 2.67 (3H, s), 2.86 (2H, t, J = 5.3 Hz), 3.56 (2H, 
t, J = 6.6 Hz), 3.80 (3H, s), 3.81 (2H, t, J = 4.9 Hz), 3.95 (2H, t, J = 5.3 Hz), 4.17 (2H, t, J = 4.9 Hz), 5.92 (1H, s), 7.00 
(2H, d, J = 8.8 Hz), 7.43 (2H, s), 7.51 (2H, d, J = 8.8 Hz), 7.62 (1H, 5), 7.77 (1H, s). 

Reference Example 1 38 

10 

[0298] In dichloromethane (1 5ml) was dissolved methyl 7-bromo-1 -phenyl-2,3-dihydro-1 H-1 -benzazepine-4-carbox- 
ylate (0.68g). Under ice-cooling, to the solution was added dropwise chlorosulfonic acid (0.32ml). The mixture was 
stirred at room temperature for 30 minutes and, to the mixture was additionally added chlorosulfonic acid (0.2ml), and 
the mixture was stirred at room temperature for 10 minutes. The reaction solution was added dropwise to aqueous 
is ammonia (10ml) under ice-cooling, and the mixture was stirred for 30 minutes. The solvent was evaporated and, to 
the residue was added hot ethyl acetate. The insolubles were filtered and the solvent in the filtrate was evaporated. 
The precipitated methyl 7-bromo-1 -(4-surfamoylphenyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.33g) was col- 
lected by filtration and washed with ethyl acetate-hexane to give the carboxylate as yellow crystals, 
mp 200 - 203°C. 

20 1H-NMR (5 ppm, CDCI 3 ) 2.89 (2H, t, J = 5.5 Hz), 3.78. (3H, s), 3.84 (2H, t, J = 5.5 Hz), 4.65 (2H, s), 6.87 (2H, d, J = 

9.2 Hz), 7.18 (1H, d, J = 8.4 Hz), 7.43 (1H, dd, J = 2.2, 8.4 Hz), 7.60 (1H, s), 7.68 (1H, d, J = 2.2 Hz), 7. 73 (2H, d, J 
= 9.2 Hz). 

IR(KBr)v: 1713 cm- 1 . 

Anal. Calcd. for C 1B H 17 BrN 2 0 4 S: C, 49.44; H, 3.92; N, 6.41 . Found C, 49.30; H, 4.20; N, 6.04. 

25 

Reference Example 139 

[0299] A mixture of methyl 7-bromo-1-(4-sulfamoylphenyl)-2,3-dihydro-1H-1-benzazepine-4-carboxylate (0.31 g), 
4-{2-butoxyethoxy)phenyl borate (0.22g), 1M potassium carbonate solution (3ml), ethanol (5ml) and toluene (50ml) 

30 was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis(triphenyl- 
phosphine)pa!ladium (0.04g), and the mixture was refluxed under argon atmosphere for 3 hours and extracted with 
ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium 
sulfate. The solvent was evaporated under reduced pressure and the residue was purified with silica gel column chro- 
matography (ethyl acetate/hexane) to give methyl 7-[4-(2-butoxyethoxy)phenyG-1-(4-sulfamoylphenyl)-2,3-dihydro- 

35 1 H-1 -benzazepine-4-carboxylate (0.34g) as yellow crystals. 
mp163- 165°C. 

1 H-NMR (6 ppm, CDCl 3 ) 0.94 (3H, t, J = 7.3 Hz), 1 .35 - 1 .46 (2H, m), 1 .56 - 1 .66 (2H, m), 2.92 (2H, t, J = 5.0 Hz), 3.57 
(2H, t, J = 6.6 Hz), 3.79 (3H, s), 3.79 - 3.92 (4H, m), 4.18 (2H, t, J = 4.8 Hz), 4.73 (2H, s), 6.91 (2H, d, J = 9.2 Hz), 7.03 
(2H, d, J = 8.8 Hz), 7.34 (1 H, d, J = 8.2 Hz), 7.50 - 7.56 (3H, m), 7.71 - 7.77 (4H, m). 
40 | R (KBr) v: 2957, 2934, 2870, 1 705, 1 590, 1 493 cm' 1 . 

Anal. Calcd. for C^H^NgNOgS-O^SHgO: C, 65.43; H, 6.22; N, 5.09. Found C, 65.04; H, 6.35; N, 4.91. 

Reference Example 140 

45 [0300] In methanol (50ml) and THF (1 5ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1 -(4-suifamoylphe- 
nyl)-2,3-dihydro-1H-1-benzazepine-4-carboxylate (0.34g). To the solution was added 1N sodium hydroxide solution 
(10ml), and the mixture was refluxed for 2 hours, concentrated, neutralized with 1N hydrochloric acid and extracted 
with ethyl acetate. The organic layer was Washed with water and saturated brine and dried with anhydrous magnesium 
sulfate. The solvent was evaporated to give 7-t4-(2-butoxyethoxy)phenyl]-1-(4-sulfamoylphenyl)-2,3-dihydro-1H- 

50 1 -benzazepine-4-carboxylic acid (0.3g) as yellow crystals. 
mp185-195°C. 

1 H-NMR (8 ppm, CDCI3) 0.94 (3H, t, J = 7.1 Hz), 1 .27- 1 .46 (2H, m) , 1 .55 - 1 .66 (2H, m) , 2.92 (2H, Mike), 3,57 (2H, 
t, J = 6.6 Hz), 3.82 (2H, t, J = 4.9 Hz), 3.90 (2H, Mike), 4.19 (2H, t, J = 4.9 Hz), 4.73 (2H, s), 6.93 (2H, d, J = 8.8 Hz), 

7.03 (2H, d, J = 8.8 Hz), 7.35 (1 H, d, J = 8.0 Hz), 7.52 - 7.56 (3H, m), 7.72 - 7.76 (3H, m), 7.85 (1 H s). Anal. Calcd. 
55 for C29H 32 N 2 0 6 S: C, 64.91 ; H, 6.01 ; N, 5.22. Found C, 65.08; H, 6.1 7; N, 5.03. 
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Reference Example 141 

[0301 J In dichlorornethane (1 0ml) was dissolved methyl 7-bromo-1 -phenyl-2,3-dihydro-1 H-1 -benzazepine-4-carbox- 
ylate (0.4g). Under ice-cooling, to the solution was added dropwise chlorosulfonic acid (0.74ml). The mixture was 

5 stirred at room temperature for 30 minutes and, to the mixture was additionally added chlorosulfonic acid (0.37ml), and 
the mixture was stirred at room temperature for 30 minutes. The reaction solution was added dropwise to 2M dimeth- 
ylamine solution in methanol (35ml) under ice-cooling, and the mixture was stirred overnight. The solvent was evap- 
orated and, to the residue was added water, and the mixture was extracted with ethyl acetate. The organic layer was 
washed with water and saturated brine and dried with anhydrous magnesium sulfate. The solvent was evaporated to 

10 give methyl 7-bromo-1-(N l N-dimethyl-4-sulfamoylphenyl)-2,3-dihydro-1H-1-benzazepine-4-carboxylate (0.37g) as 
yellow crystals. 
mp210-213°C. 

1 H-NMR (6 ppm, CDCI 3 ) 2.69 (6H, s), 2.90 (2H, t, J = 5.1 Hz), 3.79 (3H, s), 3.84 (2H, t, J = 5.1 Hz), 6.89 (2H, d, J = 

9.2 Hz), 7.21 (1H, d, J = 8.4 Hz), 7.44 (1H, dd, J = 2.2, 8.4 Hz), 7.57 - 7.62 (3H, m), 7.68 (1H, d, J = 2.2 Hz). 
15 |R (KBr) v: 2955, 1709, 1595, 1582, 1501, 1483 cm- 1 . 

Anal. Calcd. for C 20 H 21 BrN 2 O 4 S: C, 51 .62; H, 4.55; N, 6.02. Found C, 51 .60; H, 4.55; N, 5.78. 

Reference Example 142 

20 [0302] A mixture of methyl 7-bromo-1 -(N,N-dimethyl-4-sulfamoylphenyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxy- 
late (0.35g), 4-(2-butoxyethoxy)phenyl borate (0.1 9g), 1M potassium carbonate solution (2ml), ethanol (2ml) and tol- 
uene (50ml) was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis 
(triphenyiphosphine)pa!ladium (0.04g), and the mixture was refluxed under argon atmosphere for 6 hours and extracted 
with ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium 

25 sulfate. The solvent was evaporated under reduced pressure and the residue was purified with silica gel column chro- 
matography (ethyi aceiate/hexane) to give methyi 7-[4-(2-butoxyethoxy)phenyij-i-(N,N-dimethyi-4-suifamoyiphenyi)- 
2 ( 3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.35g) as colorless crystals. 
mp150- 153°C. 

1 H-NMR (5 ppm, CDCI 3 ) 0.94 (3H, t, J = 7.3 Hz), 1 .35 - 1 .66 (4H, m), 2.69 (6H, s), 2.93 (2H, Mike), 3.57 (2H, t, J = 6.6 
30 Hz), 3.80 (3H, s), 3.80 - 3.89 (4H, m), 4.19 (2H, t, J = 5.0 Hz), 6.94 (2H, d, J = 8.8 Hz), 7.03 (2H, d, J = 8.8 Hz), 7.38 
(1 H, d, J - 8.4 Hz), 7.51 - 7.62 (5H, m), 7.71 (1 H, s), 7.78 (1 H, s). 
IR (KBr) v: 2959, 2868, 1709, 1590, 1495 cnrr 1 . 

Anal. Calcd. for C 32 H3 8 N 2 0 6 S: C, 66.41; H, 6.62; N, 4.84. Found C, 66.25; H, 6.89; N, 4.76. 
35 R e f er ence Example 143 

[0303] In methanol (50ml) andTHF(50ml) was dissolved methyi 7-[4-(2-butoxyethoxy)phenyl]-1 -(N,N-dimethyl-4-sul- 
famoylphenyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (0.34g). To the solution was added 1 N sodium hydroxide 
solution (1 0ml), and the mixture was stirred at room temperature at 60°C for 1 hour, concentrated, neutralized with 1 N 
40 hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with water and saturated brine and 
dried with anhydrous magnesium sulfate. The solvent was evaporated to give 7-[4-(2-butoxyethoxy)phenyG-1-(N,N- 
dimethyl-4--surfamoylphenyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxylic acid (0.33g) as yellow crystals. 
mp236-238°C. 

1 H-NMR (8 ppm, CDCI 3 ) 0.94 (3H, t, J = 7.1 Hz), 1 .30 - 1.50 (2H, m), 1.56 - 1.66 (2H, m), 2.69 (6H, s), 2.93 (2H, t- 
45 like), 3.57 (2H, t, J = 6.6 Hz), 3.83 (2H, t, J = 4.8 Hz), 3.91 (2H, t-like), 4.19 (2H, t, J = 4.8 Hz), 6.96 (2H, d, J = 9.2 Hz), 

7.03 (2H, d, J = 8.8 Hz), 7.39 (1H, d, J = 8.6 Hz), 7.52 - 7.63 (5H, m), 7.72 (1H, d, J = 2.2 Hz), 7.88 (1H, s). 

IR (KBr) v: 2959, 2934, 2872, 1671 , 1590, 1501 , 1491 cnr*. Anal. Calcd. for C 31 H 36 N 2 0 6 S: C, 65.94; H, 6.43; N, 4.96 
Found C, 65.82; H, 6.46; N, 4.85. 

50 Reference Example 144 

[0304] In dichlorornethane (20ml) was dissolved methyl 7-bromo-1 -phenyl-2,3-dihydro-1 H-1 -benzazepine-4-carbox- 
ylate (1g). Under ice-cooling, to the solution was added dropwise chlorosulfonic acid (0.93ml). The mixture was stirred 
at room temperature for 1 hour, and the reaction solution was added dropwise to 40% methylamine solution in water 
55 (25ml) under ice-cooling. The mixture was stirred at room temperature overnight, concentrated and extracted with ethyl 
acetate. The organic layer was washed with water and saturated brine and dried with anhydrous magnesium sulfate. 
The solvent was evaporated to give methyl 7-bromo-1-(N-methyl-4-sulfamoylphenyl)-2,3-dihydro-1H-1-benzazepine- 
4-carboxylate (1 g) as yellow crystals. 
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mp201 -204°C. 

1 H-NMR (5 ppm, CDCI3) 2.65 (3H, d, J = 5.4 Hz), 2.90 (2H. t, J = 4.6 Hz), 3.79 (3H, s), 3.84 (2H, t, J = 4.6 Hz), 4.23 
(1 H, q, J = 5.4 Hz), 6.8B (2H, d, J = 9.0 Hz), 7.30 (1 H, d, J = 8.8 Hz), 7.44 (1 H, dd, J = 2.2, 8.8 Hz), 7.57 - 7.69 (4H, m). 
IR (KBr) v: 3277, 2953, 1705, 1595, 1501cnrr">. 
5 Anal. Calcd. for C 19 H 19 BrN 2 0 4 S: C, 50.56; H, 4.24; N, 6.21. Found C, 50.62; H, 4.20; N, 6.48. 

Reference Example 145 

[0305] A mixture of methyl 7-bromo-1 -(N-methyl-4-sulfamoylpheny0-2,3-dlhydro-1 H-1 -benzazepine-4^arboxylate 
10 (ig), 4-(2-butoxyethoxy)phenyl borate (0.69g), 1M potassium carbonate solution (8ml), ethanol (8ml) and toluene 
(100ml) was stirred under argon atmosphere at room temperature for 30 minutes. To the mixture was added tetrakis 
(triphenylphosphine)palladium (0.1 3g), and the mixture was refluxed under argon atmosphere for 2.5 hours and ex- 
tracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous 
magnesium sulfate. The solvent was evaporated under reduced pressure and the residue was purified with silica gel 
15 column chromatography (ethyl acetate/hexane) to give methyl 7-[4-(2-butoxyethoxy)phenyl]-1 -(N-methyl-4-sulfamoyl- 
phenyi)-2,3-dihydro-1H-1-benzazepine-4-carboxylate (1 .1g) as colorless crystals. 
mp142-146°C. 

1 H-NMR (5 ppm, CDCI3) 0.94 (3H, t, J = 7.2 Hz), 1 .35 - 1 .46 (2H, m), 1 .57 - 1 .66 (2H, m), 2.65 (3H, d, J = 5.6 Hz), 2.92 
(2H, t, J = 4.8 Hz), 3.56 (2H, t, J = 6.6 Hz), 3.80 (3H, s), 3.80 - 3.92 (4H, m), 4.10 - 4.21 (3H, m), 6.92 (2H, d, J = 8.8 
20 Hz), 7.03 (2H, d, J = 8.6 Hz), 7.36 (1H, d, J = 8.4 Hz), 7.50 - 7.56 (3H, m), 7.67 (2H, d, J = 8.8 Hz), 7.71 (1H, d, J = 
2.2 Hz), 7.77 (1H, s). 
IR (KBr) v: 2957, 1709, 1590, 1495 cm' 1 . 

Anal. Calcd. for C^H^^OgS: C, 65.94; H, 6.43; N, 4.69. Found C, 65.76; H, 6.36; N, 4.81. 

25 Reference Example 1 46 

[0306] In methanol (1 00ml) and THF (1 00ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1 -(N-methyl-4-sul- 
famoylphenyl)-2,3-dihydro-1H-1-benzazepine-4-carboxylate (1.1g). To the solution was added 1N sodium hydroxide 
solution (19ml), and the mixture was heated at 50°C for 6 hours, concentrated, neutralized with 1N hydrochloric acid 
30 and extracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried with anhydrous 
magnesium sulfate. The solvent was evaporated to give 7-[4-(2-butoxyethoxy)phenyl]-1-(N-methyl-4-sulfamoylphe- 
nyl)-2,3-dihydro-1H-1-benzazepine-4-carboxylate (1g) as pale yellow crystals, 
mp 208-210°C. 

1 H-NMR (5 ppm, CDCI3) 0.94 (3H, t, J = 7.1 Hz), 1 .31 - 1 .50 (2H, m), 1 .55 - 1 .69 (2H, m), 2.65 (3H, d, J = 5.6 Hz), 2.92 
35 (2H, Mike), 3.57 (2H, t, J = 6.6 Hz), 3.82 (2H, t, J = 5.0 Hz), 3.91 (2H, Mike), 4.19 (2H, t, J = 5.0 Hz), 4.27 (1H, q, J = 
5.6 Hz), 6.94 (2H, d, J = 8.8H), 7.03 (2H, d, J = 8.6 Hz), 7.37 (1H, d, J = 8.4 Hz), 7.52 - 7.56 (3H, m), 7.67 (2H, d, J = 
9.2 Hz), 7.71 (1H, d, J = 2.2 Hz), 7.86 (1H, s). 
IR (KBr) v: 2595, 2932, 2872, 1682, 1493 cnr 1 . 

Anal. Calcd. for (W^NjAjS: c - 6543 : H . 6 - 22 I N » 509 - Found c « 65 - 18 » H > 6 01 • N « 5 02 - 

40 

Working Example 49 (Production of Compound 49) 

[0307] One droplet of DM F was added to asolution of 1 -aIlyl-7-(4-propoxyethoxyphenyl)-2,3-dihydro-1 -benzazepine- 
4-carboxylic acid (1 80mg) in tetrahydrofuran (1 0ml). Then, thionyl chloride (1 52mg) was added at 0°C, the temperature 

45 was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour. The solvent and 
excess thionyl chloride were evaporated under reduced pressure, the resulting residue was suspended in tetrahydro- 
furan (30ml), and the suspension was added to asolution of 4-flN-methyl N-(tetrahydropyran-4-yl)amino]methyl]aniline 
(113mg) and triethytamine (516mg) in tetrahydrofuran (10ml) at 0°C. The suspension was stirred under nitrogen at- 
mosphere at room temperature overnight, to the mixture was added water, and the mixture was extracted with ethyl 

50 acetate twice. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was 
evaporated under reduced pressure, the resulting residue was separated and purified with silica gel column chroma- 
tography (methanol : ethyl acetate =1 : 8), which was recrystallized from hexane-ethyl acetate to give 1-allyi-N-[4-[IN- 
methyl-N-(tetrahydropyran-4-yl)amino]methyl]phenyl]-7-(4-propoxyethoxyphenyl)-2,3-dihydro 
boxamide (Compound 49) (125mg) as yellow crystals. 

55 mp 110.0 -111.0°C 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.94 (t, 3H, J = 7.6 Hz), 1 .59 - 1.80 (m, 6H), 2.21 (s, 3H), 2.65 (br, 1H), 2.91 (br, 2H), 
3.30 - 3.43 (m, 4H) 3.51 (t, 2H, J = 6.8 Hz), 3.57 (s, 2H, 3.80 (t, 2H, J = 4.4 Hz), 3.97 - 4.06 (m, 4H), 4.16 (t, 2H, J = 
5.2 Hz), 5.28 (d, 2H, J = 12.8 Hz), 5.95 (br, 1H), 6.89 (d, 1H, J = 8.2 Hz), 6.99 (d, 2H, J = 8.8 Hz), 7.30 (d, 2H, J = 8.4 
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Hz), 7.37 - 7.56 (m, 8H). 

Anal. Calcd. O^H^NgC^ Calcd. C, 74.18; H, 7.75; N, 6.83. Found C, 73.87; H, 7.95; N, 6.78. 
Working Example 50 (Production of Compound 50) 

[0308] In toluene (1 5ml), ethanol (1 .5ml) and water (1 .5ml) were suspended 1 -allyl-7-bromo-N-[4-[[N-methyl-N-(tet- 
rahydropyran-4-yl)amino]methyl]phenyl]-2,3-dihydro-1-benzazepine-4-carboxamide (262mg), 4-butoxyethoxyphenyl 
borate (169mg) and potassium carbonate (196mg), and the suspension was stirred under argon atmosphere for 30 
minutes. Then, to the mixture was added tetrakistriphenylphosphinepalladium (45mg), and the mixture was heated 
under argon atmosphere at 100°Cfor 6 hours. After allowing to cool, water was added thereto, and the mixture was 
extracted with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. 
The solvent was evaporated under reduced pressure and the resulting residue was separated and purified with silica 
gel column chromatography (methanol : ethyl acetate =1:16), which was recrystaliized from hexane-ethyl acetate to 
give 1-allyl-7-(4-butoxyethoxyphenyl)-N-[4-^ 
1 -benzazepine-4-carboxamide (Compound 50) (46mg) as yellow crystals, 
mp 103.0 -104.0°C 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.93 (t, 3H, J = 7.4 Hz), 1 .34 - 1 .49 (m, 2H) , 1 .58 - 1 .82 (m, 6 Hz), 2.21 (s, 3H), 2.67 (br, 
1H), 2.90 (br, 2H), 3.32 - 3.43 (m, 4H), 3.52 - 3.58 (m, 4H), 3.80 (t, 2H, J = 4.8 Hz), 3.93 - 4.10 (m, 4H), 4.16 (t, 2H, J 
= 4.6 Hz), 5.29 (d, 2H, J = 14.0 Hz), 5.95 (br, 1H), 6.90 (d, 1H, J = 8.6 Hz), 6.98 (d, 2H, J = 8.8 Hz), 7.30 (d, 2H, J = 
8.4 Hz), 7.38 - 7.56 (m, 8H). 

Working Example 51 (Production of Compound 51) 

[0309] One droplet of DMF was added to a solution of 1 -(2-methoxybenzyl)-7-(4-propoxyethoxyphenyl)-2,3-dihydro- 
1 -benzazepine-4-carboxylic acid (1 90mg) in tetrahydrofuran (1 0ml). Then, thionyl chloride (1 39mg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour. 
The solvent and excess thionyl chloride were evaporated under reduced pressure, the resulting residue was suspended 
in tetrahydrofuran (25ml), and the suspension was added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino] 
methyl]aniline (1 04mg) and triethylamine (476mg) in tetrahydrofuran (1 0ml) at 0°C. The suspension was stirred under 
nitrogen atmosphere at room temperature for 3.5 hours, to the mixture was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent 
was evaporated under reduced pressure, the resulting residue was separated and purified with silica gel column chro- 
matography (methanol : ethyl acetate =1:8), which was recrystaliized from hexane-ethyl acetate to give 1-(2-meth- 
oxybenzyl)-N-[4-[[N-methyl-N-(teta^ 

1 -benzazepine-4-carboxamide (Compound 51 ) (1 69mg) as yellow crystals, 
mp 118.0- 11 9.0°C 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.94 (t, 3H, J = 7.4 Hz), 1 .59 - 1 .82 (m, 6H), 2.21 (s, 3H), 2.65 (br, 1 H), 2.89 (br, 2H), 
3.30 - 3.42 (m, 4H), 3.51 (t, 2H, J = 7.0 Hz), 3.57 (s, 2H), 3.80 (t, 2H, J = 4.4 Hz), 3.89 (s, 3H), 4.04 (d, 2H, J = 11.0 
Hz), 4.16 (t, 2H, J = 5.2 Hz), 4.59 (s, 2H), 6.82 (d, 1H, J = 8.8 Hz), 6.92 - 6.99 (m, 4H), 7.16 (d, 1H, J = 6.6 Hz), 7.28 
- 7.35 (m, 4H), 7.43 - 7.56 (m, 7H). 

Anal. Calcd. C^H^NgO^O^HgO Calcd. C, 74.47; H, 7.42; N, 6.06. Found C, 74.20; H, 7.53; N, 6.02. 
Working Example 52 (Production of Compound 52) 

[0310] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1-(2-methoxybenzyl)-2,3-dihydro- 
1 -benzazepine-4-carboxylic acid (230mg) in tetrahydrofuran (1 0ml). Then, thionyl chloride (1 64mg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour! 
The solvent and excess thionyl chloride were evaporated under reduced pressure, the resulting residue was suspended 
in tetrahydrofuran (25m!)/ and the suspension was added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino] 
methyl]aniline (1 21 mg) and triethylamine (558mg) in tetrahydrofuran (1 0ml) at 0°C. The suspension was stirred under 
nitrogen atmosphere at room temperature for 3.5 hours, to the mixture was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent 
was evaporated under reduced pressure, the resulting residue was separated and purified with silica gel column chro- 
matography (methanol : ethyl acetate =1:8), which was recrystaliized from hexane-ethyl acetate to give 7-(4-butox- 
yethoxyphenyl)-1-(2-methoxybenzyl)-N-[4-^ 

1-benzazepine-4-carboxamide (Compound 52) (236mg) as yellow crystals, 
mp 111.5 - 112.5°C 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.93 (t, 3H, J = 7.2 Hz), 1.25 - 1.44 (m, 2H), 1.50 - 1.80 (m, 6H), 2.21 (s, 3H), 2.65 (br, 
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1 H) , 2.90 (br, 2H), 3.32 - 3.42 (m, 4H), 3.52 - 3.57 (m, 4H), 3.80 (t, 2H, J = 4.4 Hz), 3.89 (s, 3H), 4.04 (d, 2H, J = 11 .8 
Hz), 4.15 (t, 2H, J = 5.6 Hz), 4.59 (s, 2H), 6.82 (d, 1H, J = 8.8 Hz), 6.92 - 6.99 (m, 4H), 7.16 (d, 1H, J = 6.6 Hz), 7.26 
- 7.32 (m, 4H), 7.44 - 7.57 (m, 7H). 

Anal. Cated. 04^53^05*0.1 H 2 0 Calcd. C, 74.88; H, 7.60; N, 5.96: Found C, 74.62; H, 7.39; N, 5.89. 
Working Example 53 (Production of Compound 53) 

[031 1] One droplet of DMF was added to a solution of 1 -(3-methoxybenzyl)-7-(4-propoxyethoxyphenyl)-2 1 3-dihydro- 
1 -benzazepine-4-carboxylic acid (11 Omg) in tetrahydrofuran (1 0ml). Then, thionyl chloride (80mg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour. 
The solvent and excess thionyl chloride were evaporated under reduced pressure, the resulting residue was suspended 
in tetrahydrofuran (25m!) , and the suspension was added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino] 
methyl]aniline (60mg) andtriethylamine (273mg) in tetrahydrofuran (10ml) at 0°C. The suspension was stirred under 
nitrogen atmosphere at room temperature for 5 hours, to the mixture was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent 
was evaporated under reduced pressure, the resulting residue was separated and purified with silica gel column chro- 
matography (methanol : ethyl acetate = 1:8), which was recrystallized from hexane-ethyl acetate to give 1-(3-meth- 
oxybenzyl)-N^4-[[N-methyl-N-(tetrahydro^^ 

1-benzazepine-4-carboxamide (Compound 53) (62mg) as yellow crystals, 
mp 113.0- 11 4.0°C 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.94 (t, 3H, J = 7.2 Hz), 1.56 - 1.80 (m, 6H), 2.21 (s, 3H), 2.62 (br, 1H), 2.86 (br, 2H), 
3.32 - 3.45 (m, 4H), 3.51 (t, 2H, J = 6.6 Hz), 3.57 (s, 2H), 3.78 - 3.83 (m, 5H), 4.03 (d, 2H, J = 9.8 Hz), 4.16 (t, 2H, J 
= 5.2 Hz). 4.58 (s, 2H), 6.82 - 6.92 (m, 4H), 6.98 (d, 2H, J = 8.8 Hz), 7.26 - 7.38 (m, 4H), 7.45 - 7.56 (m, 7H). 

Working Example 54 (Production of Compound 54) 

[0312] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1 -(3-methoxybenzyl)-2,3-dihydro- 
1 -benzazepine-4-carboxylic acid (1 50mg) in tetrahydrofuran (1 0ml). Then, thionyl chloride (1 07mg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour. 
The solvent and excess thionyl chloride were evaporated under reduced pressure, the resulting residue was suspended 
in tetrahydrofuran (25ml), and the suspension was added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino) 
methyijaniline (79mg) and triethyiamine (363mg) in tetrahydrofuran (10ml) at 0°C. The suspension was stirred under 
nitrogen atmosphere at room temperature overnight, to the mixture was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent 
was evaporated under reduced pressure, the resulting residue was separated and purified with silica gel column chro- 
matography (methanol : ethyl acetate = 1:8), which was recrystallized from hexane-ethyl acetate to give 7-(4-butox- 
yethoxyphenyl)-1-(3-memoxybenzyl)-N-[4-{[N-m^ 
1-benzazepine-4-carboxamide (Compound 54) (29mg) as yellow crystals, 
mp 107.5 -108.5°C 

1 H-NMR (200 MHz, CDCI3) 5 0.93 (t, 3H, J = 7.0 Hz), 1 .33 - 1 .45 (m, 2H), 1 .57 - 1 .80 (m, 6H), 2.21 (s, 3H), 2.64 (br, 
1 H), 2.86 (br, 2H) , 3.32 - 3.45 (m, 4H), 3.55 (t, 2H, J = 6.6 Hz), 3.57 (s, 2H), 3.78 - 3.83 (m, 5H), 4.03 (d, 2H, J = 9.4 
Hz), 4.16 (t, 2H, J = 5.0 Hz), 4.58 (s, 2H) , 6.82 - 6.92 (m, 4H), 6.97 (d, 2H, J = 8.8 Hz), 7.26 - 7.39 (m, 4H), 7.44 - 7.55 
(m, 7H). 

Anal. Calcd. C44H53N3O5 Calcd. C, 75.08; H, 7.59; N, 5.97. Found C, 74.74; H, 7.52; N, 5.91. 
Working Example 55 (Production of Compound 55) 

[031 3] One droplet of DMF was added to a solution of 1 -(4-methoxybenzyl)-7-(4-propoxyethoxyphenyl)-2,3-dihydro- 
1-benzazepine-4-carboxylic acid (110mg) in tetrahydrofuran (10ml). Then, thionyl chloride (96mg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour. 
The solvent and excess thionyl chloride were evaporated under reduced pressure, the resulting residue was suspended 
in tetrahydrofuran (30ml), and the suspension was added to a solution of 4-[IN-methyl-N-(tetrahydropyran-4-yl)amino] 
methyijaniline (71 mg) andtriethylamine (328mg) in tetrahydrofuran (10ml) at 0°C. The suspension was stirred under 
nitrogen atmosphere at room temperature overnight, to the mixture was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent 
was evaporated under reduced pressure, the resulting residue was separated and purified with silica gel column chro- 
matography (methanol : ethyl acetate =1 : 8), which was recrystallized from hexane-ethyl acetate to give 1-{4-meth- 
oxybenzyl)-N-[4-|IN-memyl-N-(tetrahy 
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benzazepine-4-carboxamide (Compound 55) (86mg) as yellow crystals, 
mp 160.0-1 61. 0°C 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.94 (t, 3H, J = 7.8 Hz), 1.58 - 1.80 (m, 6H), 2.21 (s, 3H), 2.64 (br, 1H), 2.81 (br, 2H), 
3.32 - 3.42 (m, 4H), 3.51 (t, 2H, J = 6.6 Hz), 3.57 (s, 2H), 3.78 - 3.82 (m, 5H), 4.03 (d, 2H, J = 9.4 Hz), 4.16 (t, 2H, J 
= 5.2 Hz), 4.54 (s, 2H), 6.89 - 7.00 (m, 5H), 7.22 - 7.41 (m, 5H), 7.45 - 7.56 (m, 7H). 
Anal. Calcd. C^H^NgOg-O^HgO Calcd. C, 74.08; H, 7.43; N, 6.03. Found C, 73.82; H, 7.60; N, 5.99. 

Working Example 56 (Production of Compound 56) 

[0314] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1 -(4-methoxybenzyl)-2,3-dihydro- 
1 -benzazepine-4-carboxylic acid (1 40mg) in tetrahydrofuran (1 0ml). Then, thionyl chloride (1 OOmg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour! 
The solvent and excess thionyl chloride were evaporated under reduced pressure, the resulting residue was suspended 
in tetrahydrofuran (25ml), and the suspension was added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino] 
methyijaniline (74mg) and triethylamine (344mg) in tetrahydrofuran (10ml) at 0°C. The suspension was stirred under 
nitrogen atmosphere at room temperature for 3.5 hours, to the mixture was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent 
was evaporated under reduced pressure, the resulting residue was separated and purified with silica gel column chro- 
matography (methanol : ethyl acetate =1 : 8), which was recrystallized from hexane-ethyl acetate to give 7-(4-butox- 

yethoxyphenyl)-1-(4-methoxybenzyl)-N-[4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl]phenyl]-2 l 3-dihydro- 
1 -benzazepine-4-carboxamide (Compound 56) (89mg) as yellow crystals, 
mp 151.0- 152.0°C 

1 H-NMR (200 MHz, CDCI3) 6 0.93 (t, 3H, J = 7.2 Hz)„ 1 .26 - 1 .46 (m, 2H), 1 .50 - 1 .80 (m, 6H), 2.21 (s, 3H), 2.64 (br, 
1 H), 2.81 (br, 2H), 3.28 - 3.42 (m, 4H), 3.52 - 3.60 (m, 4H), 3.77 - 3.82 (m, 5H), 4.03 (d, 2H, J = 10.2 Hz), 4.16 (t, 2h! 
J = 5.0 Hz), 4.54 (s, 2H), 6.89 - 7.22 (m, 5H), 7.20 - 7.40 (m, 5H), 7.45 - 7.56 (m, 7H). 
Anai. Caicd. C^H^^Og u.3H 2 G Caicd. C, /4.50; H, /.62; N, 5.93. hound C, 74.34; H, 7.62; N, 5.96. 

Working Example 57 (Production of Compound 57) 

[0315] One droplet of DMF was added to a solution of 7-(4-propoxy ethoxypheny I)- 1 -(3-th ienylm ethyl) -2,3-dihydro- 
1 -benzazepine-4-carboxylic acid (250mg) in tetrahydrofuran (1 0ml). Then, thionyl chloride (1 93mg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour! 
The solvent and excess thionyl chloride were evaporated under reduced pressure, the resulting residue was suspended 
in tetrahydrofuran (25ml), and the suspension was added to a solution of 4-EN-methyl-N-(tetrahydropyran-4-yl)amino] 
methyijaniline (1 43mg) and triethylamine (655mg) in tetrahydrofuran (1 0ml) at 0°C. The suspension was stirred under 
nitrogen atmosphere at room temperature overnight, to the mixture was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium suifate. The solvent 
was evaporated under reduced pressure, the resulting residue was separated and purified with silica gel column chro- 
matography (methanol : ethyl acetate = 1:8), which was recrystallized from hexane-ethyl acetate to give N-[4-[[N- 
methyl-N-(tetrahydropyran-4-yl)amino]methylJph 

1 -benzazepine-4-carboxamide (Compound 57) (260mg) as yellow crystals, 
mp 131.5 - 132.5°C 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.94 (t, 3H, J = 7.4 Hz), 1.58 - 1.80 (m, 6H), 2.21 (s, 3H), 2.64 (br, 1H), 2.84 (br, 2H) 
3.32 - 3.42 (m, 4H), 3.51 (t, 2H, J = 7.0 Hz), 3.57 (s, 2H), 3.81 (t, 2H, J = 4.2 Hz), 4.03 (d, 2H, J = 10.6 Hz), 4.16 (t! 
2H, J = 5.2 Hz), 4.58 (s, 2H), 6.93 - 7.06 (m, 4H), 7.16 (br, 1H), 7.28 - 7.42 (m, 4H), 7.45 - 7.55 (m, 7H). 
Anal. Calcd. C^H^O^-O.IHjO Calcd. C, 71.95; H, 7.13; N, 6.29. Found C, 71.66; H, 7.12; N, 6.22. 

Working Example 58 (Production of Compound 58) 

[0316] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1-(3-thienylmethyl)-2,3-dihydro- 
1 -benzazepine-4-carboxylic acid (250mg) in tetrahydrofuran (1 0ml). Then, thionyl chloride (1 87mg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour! 
The solvent and excess thionyl chloride were evaporated under reduced pressure, the resulting residue was suspended 
in tetrahydrofuran (25ml), and the suspension was added to a solution of 4-[IN-methyl-N-(tetrahydropyran-4-yl)aminoJ 
methyijaniline (1 31 mg) and triethylamine (638mg) in tetrahydrofuran (1 0ml) at 0°C. The suspension was stirred under 
nitrogen atmosphere at room temperature overnight, to the mixture was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent 
was evaporated under reduced pressure, the resulting residue was separated and purified with silica gel column chro- 
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matography (methanol : ethyl acetate = 1:8), which was recrystallized from hexane-ethyl acetate to give 7-(4-butox- 
yethoxyphenyl)-N-[4-fl;N-memyl-N-(tetr^ 

1-benzazepine-4-carboxamide (Compound 58) (233mg) as yellow crystals, 
mp 122.0 - 123.0°C 

1 H-NMR (200 MHz, CDCI3) 6 0.93 (t, 3H, J = 7.2 Hz); 1 .34 - 1 .50 (m, 2H), 1 .60 - 1 .75 (m, 6H), 2.21 (s, 3H), 2.60 (br ( 
1H), 2.84 (br t 2H), 3.32 - 3.45 (m, 4H), 3.52 - 3.58 (m, 4H), 3.80 (t, 2H, J = 4.0 Hz), 4.05 (d, 2H, J = 12.2 Hz), 4.16 (t, 
2H, J = 5.0 Hz), 4.58 (s, 2H), 6.93 - 7.06 (m, 4H), 7.16 (br, 1H), 7.32 - 7.42 (m, 4H), 7.45 - 7.55 (m, 7H). Anal. Calcd. 
^4^^3043 Calcd. C, 72.43; H, 7.26; N, 6.18. Found C, 72.03; H, 7.44; N, 6.12. 

Working Example 59 (Production of Compound 59) 

[0317] One droplet of DMF was added to a solution of 7-(4-propoxyethoxyphenyl)-1 -(2-th ienylmethyl)-2,3-di hydro- 
1 -benzazepine-4-carboxylic acid (240mg) in tetrahydrofuran (1 0ml). Then, thionyl chloride (1 84mg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour. 
The solvent and excess thionyl chloride were evaporated under reduced pressure, the resulting residue was suspended 
in tetrahydrofuran (30ml), and the suspension was added to a solution of 4-HN-methyl-N-(tetrahydropyran-4-yl)amino] 
methyl]aniline (137mg) and triethylamine (629mg) in tetrahydrofuran (10ml) at 0°C. 

[0318] The suspension was stirred under nitrogen atmosphere at room temperature overnight, to the mixture was 
added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried with magnesium sulfate. The solvent was evaporated under reduced pressure, the resulting residue was sepa- 
rated and purified with silica gel column chromatography (methanol : ethyl acetate =1 : 8), which was recrystallized 
from hexane-ethyl acetate to give N-[4-{[N-methyl-N-(tetrahydropyran-4-yl)amino)methyl]phenylJ-7-(4-propoxyethoxy- 
phenyl)-1-(2-thienylmethyl)-2,3-dihydro-1-benzazepine-4-carboxamide (Compound 59) (152mg) as yellow crystals, 
mp 104.5 -105.5°C 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.94 (t, 3H, J = 7.2 Hz), 1 .57 - 1 .80 (m, 6H) , 2.21 (s, 3H), 2.62 (br, 1H), 2.88 (br, 2H), 
3.32 - 3.41 (m, 4H), 3.51 (t, 2H, J = 6.6 Hz), 3.57 (s, 2H), 3.81 (t, 2H, J = 4.8 Hz), 4.04 (d, 2H, J = 11.4 Hz), 4.16 (t, 
2H, J = 5.2 Hz), 4.73 (s, 2H), 6.96 - 7.05 (m, 5H), 7.26 - 7.32 (m, 3H), 7.40 - 7.60 (m, 8H). 
Anal. Calcd. C^H^I^S Calcd. C, 72.15; H, 7.11; N, 6.31. Found C, 71.87; H, 6.92; N, 6.26. 

Working Example 60 (Production of Compound 60) 

[0319] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1-(2-thienylmethyl)-2,3-dihydro- 
1 -benzazepine-4-carboxylic acid (110mg) in tetrahydrofuran (10ml). Then, thionyl chloride (82mg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour. 
The solvent and excess thionyl chloride were evaporated under reduced pressure, the resulting residue was suspended 
in tetrahydrofuran (20ml), and the suspension was added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino] 
methyl]aniline (61 mg) and triethylamine (279mg) in tetrahydrofuran (10mi) at 0°C. The suspension was stirred under 
nitrogen atmosphere at room temperature for 3 hours, to the mixture was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent 
was evaporated under reduced pressure, the resulting residue was separated and purified with silica gel column chro- 
matography (methanol : ethyl acetate = 1 : 8), which was recrystallized from hexane-ethyl acetate to give 7-(4-butox- 
yethoxyphenyl)-N-[4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl]phenyl]-1-(2-thienylmethyl)-2,3-dihyd 
1 -benzazepine-4-carboxamide (Compound 60) (86mg) as yellow crystals, 
mp 84.0 - 85.0°C 

1H-NMR (200 MHz, CDCI3) 6 0.93 (t, 2H, J = 7.2 Hz), 1 .34 - 1 .50 (m, 2H), 1 .59- 1 .80 (m, 6H), 2.22 (s, 3H), 2.66 (br, 
1H), 2.89 (br, 2H), 3.30 - 3.45 (m, 4H), 3.55 (t, 2H, J = 6.6 Hz), 3.58 (s, 2H), 3.80 (t, 2H, J = 4.0 Hz), 4.04 (d, 2H, J = 
12.6 Hz), 4.16 (t, 2H, J = 5.4 Hz), 4.73 (S, 2H), 6.96 - 7.06 (m, 5H), 7.29 - 7.33 (m, 3H), 7.45 - 7.56 (m, 8H). 
Anal. Calcd. C^H^C^S Calcd. C, 71.29; H, 7.33; N, 6.08. Found C, 71.14; H, 7.12; N, 6.01. 

Working Example 61 (Production of Compound 61) 

[0320] One droplet of DMF was added to a solution of 1-(3-furylmethyl)-7-(4-propoxyethoxyphenyl)-2,3-dihydro- 
1 -benzazepine-4-carboxylic acid (200mg) in tetrahydrofuran (1 0ml). Then, thionyl chloride (159mg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour. 
The solvent and excess thionyl chloride were evaporated under reduced pressure, the resulting residue was suspended 
in tetrahydrofuran (25ml), and the suspension was added to a solution of 4-(IN-methyl-N-(tetrahydropyran-4-yl)amino] 
methyljaniline (11 8mg) and triethylamine (546mg) in tetrahydrofuran (1 0ml) at 0°C. The suspension was stirred under 
nitrogen atmosphere at room temperature for 4.5 hours, to the mixture was added water, and the mixture was extracted 
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with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent 
was evaporated under reduced pressure, the resulting residue was separated and purified with silica gel column chro- 
matography (methanol : ethyl acetate =1:8), which was recrystallized from hexane-ethyl acetate to give 1 -(3-f urylme- 
thyl)-N-[4-[[N-methyl-N-(tetra^ 

zazepine-4-carboxamide (Compound 61 ) (1 53mg) as yellow crystals, 
mp 115.0 -116.0°C 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.94 (t, 3H, J = 7.2 Hz), 1 .59 - 1.85 (m, 6H), 2.21 (s, 3H), 2.65 (br, 1H), 2.85 (br, 2H), 
3.32 - 3.43 (m, 4H), 3.51 (t, 2H, J = 6.6 Hz), 3.57 (s, 2H), 3.81 (t, 2H, J = 4.4 Hz), 4.04 (d, 2H, J = 14.6 Hz), 4.17 (t, 
2H, J = 5.6 Hz), 4.41 (s, 2H), 6.40 (s, 1 H), 6.96 - 7.01 (m, 3H), 7.30 (d, 2H, J = 8.8 Hz), 7.43 - 7.56 (m, 10H). 
Anal. Calcd. C^H^^Og Calcd. C, 73.93; H, 7.29; N, 6.47. Found C, 73.53; H, 7.32; N, 6.38. 

Working Example 62 (Production of Compound 62) 

[0321 1 One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1 -(3-f urylmethyl)-2,3-dihydro-1 -ben- 
zazepine-4-carboxylic acid (200mg) in tetrahydrofuran (10ml). Then, thionyl chloride (155mg) was added at 0°C, the 
temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour. 
The solvent and excess thionyl chloride were evaporated under reduced pressure, the resulting residue was suspended 
in tetrahydrofuran (25ml), and the suspension was added to a solution of 4-[[N-methy!-N-(tetrahydropyran^-yl)amino] 
methyl]aniline (115mg) and triethylamine (526mg) in tetrahydrofuran (1 0ml) at 0°C. The suspension was stirred under 
nitrogen atmosphere at room temperature for 4.5 hours, to the mixture was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent 
was evaporated under reduced pressure, the resulting residue was separated and purified with silica gel column chro- 
matography (methanol : ethyl acetate = 1:8), which was recrystallized from hexane-ethyl acetate to give 7-(4-butox- 
yethoxyphenyl)-1-(3-furylmethyl)-N-[4-[[N^ 

zazepine-4-carboxamide (Compound 62) (125mg) as yellow crystals, 
mp 116.0 -ii7.0=C 

1 H-NMR (200 MHz, CDCI 3 ) S 0.93 (t, 3H, J = 7.4 Hz), 1 .25 - 1 .45 (m, 2H), 1 .58 - 1 .81 (m, 6H), 2.21 (s, 3H), 2.65 (br, 
1H), 2.84 (br, 2H), 3.32 - 3.43 (m, 4H), 3.56 (t, 2H, J = 7.0 Hz), 3.57 (s, 2H), 3.80 (t, 2H, J = 4.8 Hz), 4.04 (d, 2H, J = 
10.6 Hz), 4.16 (t, 2H, J = 5.4 Hz), 4.41 (s, 2H), 6.40 (d, 1H, J = 0.8 Hz), 6.96 - 7.01 (m, 3H), 7.30 (d, 2H, J = 8.8 Hz), 
7.38 - 7.56 (m, 1 0H). 

Anal. Calcd. C^H^NsCVO^O Calcd. C, 73.81 ; H, 7.41; N, 6.30. Found C, 73.71; H, 7.43; N, 6.18. 
Working Example 63 (Production of Compound 63) 

[0322] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1-(2-ethoxybenzy«)-2,3-dihydro- 
1 -benzazepine-4-carboxylic acid (200mg) in tetrahydrofuran (1 0ml). Then, thionyl chloride (1 38mg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour 
The solvent and excess thionyl chloride were evaporated under reduced pressure, the resulting residue was suspended 
in tetrahydrofuran (30ml), and the suspension was added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino] 
methyl]aniline (1 03mg) and triethylamine (476mg) in tetrahydrofuran (10ml) at 0°C. The suspension was stirred under 
nitrogen atmosphere at room temperature overnight, to the mixture was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent 
was evaporated under reduced pressure, the resulting residue was separated and purified with silica gel column chro- 
matography (methanol : ethyl acetate = 1:8), which was recrystallized from hexane-ethyl acetate to give 7-(4-butox- 
yethoxyphenyl)-1-(2-ethoxybenzyO-N-[4^ 

1 -benzazepine-4-carboxamide (Compound 63)-(1 61 mg) as yellow crystals, 
mp 104.5 - 105.5°C 

1 H-NMR (200 MHz, CDCy 6 0.93 (t, 3H, J = 7.0 Hz), 1.32 - 1.47 (m, 5H), 1.56 - 1.80 (m, 6H), 2.21 (s, 3H), 2.63 (br, 
1H), 2.90 (br, 2H), 3.32 - 3.42 (m, 4H), 3.52 - 3.57 (m, 4H), 3.80 (t, 2H, J = 4.8 Hz), 4.01 - 4.18 (m, 6H), 4.60 (s, 2H), 
6.84 (d, 1H, J = 8.8 Hz), 6.89 - 6.99 (m, 5H), 7.16 (d, 1H, J = 6.2 Hz), 7.27 - 7.37 (m, 4H), 7.44 - 7.56 (m, 6H). Anal. 
Calcd. C^HggNaOs Calcd. C, 75.28; H, 7.72; N, 5.85. Found C, 74.94; H, 7.77; N, 5.67. 

Working Example 64 (Production of Compound 64) 

[0323] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1 -(3-propoxybenzyl)-2,3-dihydro- 
1 -benzazepine-4<:arboxylic acid (200mg) in tetrahydrofuran (1 0ml). Then, thionyl chloride (1 34mg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour! 
The solvent and excess thionyl chloride were evaporated under reduced pressure, the resulting residue was suspended 
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in tetrahydrofuran (30ml), and the suspension was added to a solution of 4-HN-methyl-N-(tetrahydropyran-4-yl)amino] 
methyljaniline (1 OOmg) and triethylamine (455mg) in tetrahydrofuran (1 0ml) at 0°C. The suspension was stirred under 
nitrogen atmosphere at room temperature for 4.5 hours, to the mixture was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent 
was evaporated under reduced pressure, the resulting residue was separated and purified with silica gel column chro- 
matography (methanol : ethyl acetate =1:8), which was recrystallized from hexane-ethyl acetate to give 7-(4-butox- 
yethoxyphenyl)-N-[4-[[N-methyl-N-(tetrahydro^ 

1-benzazepine-4-carboxamide (Compound 64) (207mg) as yellow crystals, 
mp 114.5- 11 5.5°C 

1 H-NMR (200 MHz, CDCI3) 8 0.93 (t, 3H, J = 7.4 Hz), 1 .02 (t, 3H, J = 7.4 Hz), 1 .34 - 1 .45 (m, 2H), 1 .57 - 1 .85 (m, 8H), 
2.21 (s, 3H), 2.63 (br, 1 H), 2.86 (br, 2H), 3.30 - 3.46 (m, 4H), 3.52 - 3.59 (m, 4H), 3.80 (t, 2H, J = 4.0 Hz), 3.91 (t, 2H, 
J = 6.6 Hz), 4.04 (d, 2H, J = 10.4 Hz), 4.16 (t, 2H, J = 5.2 Hz), 4.57 (s, 2H), 6.85 - 7.00 (m, 6H), 7.26 - 7.40 (m, 4H), 
7.45 - 7.56 (m, 7H). 

Anal. Calcd. C^H^^Og Calcd. C, 75.48; H, 7.85; N, 5.74. 
Found C, 75.21; H, 7.85; N, 5.64. 

Working Example 65 (Production of Compound 65) 

[0324] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1 -(2,5-dimethoxybenzyl)-2,3-dihy- 
dro-1-benzazepine-4-carboxylic acid (200mg) in tetrahydrofuran (10ml). Then, thionyl chloride (134mg) was added at 
0°C, the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 
1 hour. The solvent and excess thionyl chloride were evaporated under reduced pressure, the resulting residue was 
suspended in tetrahydrofuran (30ml), and the suspension was added to a solution of 4-[IN-methyl-N-(tetrahydropyran- 
4-yl)amino]methyl]aniline (100mg) and triethylamine (455mg) in tetrahydrofuran (10ml) at 0°C. The suspension was 
stirred under nitrogen atmosphere at room temperature overnight, to the mixture was added water, and the mixture 
was extracted with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. 
The solvent was evaporated under reduced pressure, the resulting residue was separated and purified with silica gel 
column chromatography (methanol : ethyl acetate = 1:8), which was recrystallized from hexane-ethyl acetate to give 
7-(4-butoxyethoxyphenyl)-1-(2,5-dimethoxy^^ 

2,3-dihydro-1-benzazepine-4-carboxamide (Compound 65) (210mg) as yellow crystals, 
mp 143.0 - 144.0°C 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (t, 3H, J = 7.4 Hz), 1.32 - 1.45 (m, 2H), 1.56 - 1.80 (m, 6H), 2.21 (s, 3H), 2.65 (br, 
1 H), 2.90 (br, 2H), 3.32 - 3.47 (m, 4H), 3.55 (t, 2H, J = 2.0 Hz), 3.57 (s, 2H), 3.71 (s, 3H), 3.80 (t, 2H, J = 4.0 Hz), 3.84 
(s, 3H), 4.04 (d, 2H, J = 14.2 Hz), 4.16 (t, 2H, J = 5.6 Hz), 4.56 (s, 2H), 6.76 - 6.89 (m, 4H), 6.97 (d ( 2H, J = 8.8 Hz), 
7.26 - 7.36 (m, 3H), 7.44 - 7.56 (m, 7H). 

Anal. Calcd. C^HggNaOe Calcd. C, 73.64; H, 7.55; N, 5.73. Found C, 73.37; H, 7.63; N, 5.66. 
Working Example 66 (Production of Compound 66) 

[0325] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1-(2-fluorobenzy0-2,3-dihydro- 
1 -benzazepine-4-carboxylic acid (200mg) in tetrahydrofuran (1 0ml). Then, thionyl chloride (1 46mg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour. 
The solvent and excess thionyl chloride were evaporated under reduced pressure, the resulting residue was suspended 
in tetrahydrofuran (30ml), and the suspension was added to a solution of 4-HN-methyl-N-(tetrahydropyran-4-yl)amino] 
methyl]aniline (108mg) and triethylamine (496mg) in tetrahydrofuran (10m!) at 0°C. The suspension was stirred under 
nitrogen atmosphere at room temperature overnight, to the mixture was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent 
was evaporated under reduced pressure, the resulting residue was separated and purified with silica gel column chro- 
matography (methanol: ethyl acetate = 1 : 8) to give 7-(4-butoxyethoxyphenyl)-1-(2-fluorobenzyl)-N-[4-[[N-me- 
thyl-N-(tetrahydropyran-4-yl)amino]methyl]phenyI]-2,3-dihydro-1-benzazepine-4-carboxamide (Compound 66) 
(1 39mg) as yellow amorphous. 

1 H-NMR (200 MHz, CDCI3) 6 0.93 (t, 3H, J = 7.2 Hz), 1 .30 - 1 .50 (m, 2H), 1 .51 - 1 .B2 (m, 6H), 2.21 (s, 3H), 2.64 (br, 
1H), 2.88 (br, 2H), 3.30 - 3.45 (m, 4H), 3.50 - 3.62 (m, 4H), 3.80 (t, 2H, J = 4.4 Hz), 4.04 (d, 2H, J = 11.0 Hz), 4.16 (t, 
2H, J = 5.0 Hz), 4.65 (s, 2H), 6.86 (d, 1 H, J = 8.6 Hz), 6.98 (d, 2H, J = 8.8 Hz), 7.07 - 7.1 6 (m, 2H), 7.20 - 7.60 (m, 1 2H). 
Anal. Calcd. C^Hso^O^O.SHjjO Calcd. C, 73.13; H, 7.14; N, 5.95: Found, C, 72.93; H, 7.22; N, 5.79. 
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Working Example 67 (Production of Compound 67) 

[0326] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1 -[(1 -methylimidazol-2-y!)methyl]- 
2,3-dihydro-1-benzazepine-4-carboxylic acid (HOmg) in tetrahydrofuran (10ml). Then, thionyl chloride (41mg) was 
added at 0°C, the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmos- 
phere for 1 hour. Then, this mixture was added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyI] 
aniline (75mg) and triethylamine (346mg) in tetrahydrofuran (30ml) at 0°C. The suspension was stirred under nitrogen 
atmosphere at room temperature overnight, to the mixture was added water, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evap- 
orated under reduced pressure, the resulting residue was separated and purified with basic silica gel column chroma- 
tography (ethyl acetate), which was recrystallized from hexane-ethy! acetate to give 7-(4-butoxyethoxyphenyl)- 
1-[(1 -methyJimidazol-2-yl)me%^ 

zazepine-4-carboxamide (Compound 67) (65mg) as yellow crystals. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (t, 3H, J = 7.0 Hz), 1 .30 - 1 .45 (m, 2H), 1 .55 - 1 .80 (m, 6H), 2.20 (s, 3H), 2.51 (br, 
2H), 2.64 (br, 1 H), 3.30 - 3.45 (m, 4H), 3.52 - 3.59 (m, 5H), 3.81 (t, 2H, J = 4.8 Hz), 4.04 (d, 2H, J = 10.2 Hz), 4.17 (t, 
2H, J = 5.2 Hz), 4.62 (s, 2H), 4.79 (s, 2H), 6.90 (d, 1 H, J = 1 .2 Hz), 6.97 - 7.01 (m, 3H), 7.07 (d, 1 H, J = 8.0 Hz), 7.27 
- 7.32 (m, 2H), 7.46 - 7.57 (m, 8H). 

Working Example 68 (Production of Compound 68) 

[0327] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1 -(thiazol-2-yl)methyl-2,3-dihydro- 
1-benzazepine-4-carboxylic acid (70mg) in dichloromethane (10ml). Then, thionyl chloride (23mg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour. 
Then, this solution was added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl]aniline (42mg) and 
triethylamine (385mg) in dichloromethane (20ml) at 0°C. The suspension was stirred under nitrogen atmosphere at 
room temperature overnight, to the mixture was added water, and the mixture was extracted with ethyi acetate. The 
organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evaporated under 
reduced pressure, the resulting residue was separated and purified with silica gel column chromatography (methanol : 
ethyl acetate = 1 : 3) to give 7-(4-butoxyethoxyphenyl)-N-{4-[[N-methyl-N-(tetrahydropyran-4-y1 )amino)methyl]phenyl]- 
1 -(thiazol-2-yi)methyl-2,3-dihydro-1 -benzazepine-4-carboxamide (Compound 68) (66mg) as yellow amorphous. 
1 H-NMR (200 MHz, CDCI3) S 0.93 (t, 3H, J = 7.2 Hz), 1.33 - 1.45 (m, 2H), 1.58-1 .80 (m, 6H), 2.21 (s, 3H), 2.65 (br, 
1 H), 2.95 (br, 2H), 3.30 - 3.57 (m, 8H), 3.80 (t, 2H, J = 4.0 Hz), 4.04 (d, 2H, J = 1 0.4 Hz), 4.1 6 (t, 2H, J = 5.0 Hz), 4.88 
(s, 2H), 6.96 - 7.03 (m, 3H), 7.26 - 7.60 (m, 8H), 7.80 (d, 1 H, J » 3.2 Hz). 
Anal. Calcd. C^H^N^S Calcd. C, 70.56; H, 7.11; N, 8.23. Found C, 70.38; H, 7.12; N, 8.18. 

Working Example 69 (Production of Compound 69) 

[0328] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-H(1-methypyrazoM-yl)methyl]- 
2,3-dihydro-1-benzazepine-4-carboxylic acid (380mg) in dichloromethane (20ml). Then, thionyl chloride (124mg) was 
added at 0°C, the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmos- 
phere for 1 hour. Then, this solution was added to a solution of 4-[[N-methyl N-(tetrahydropyran-4-yl)amino]methyl] 
aniline (229mg) and triethylamine (2.1 g) in dichloromethane (30ml) at 0°C. The suspension was stirred under nitrogen 
atmosphere at room temperature overnight, to the mixture was added water, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evap- 
orated under reduced pressure, the resulting residue was separated and purified with silica gel column chromatography 
(methanol : ethyl acetate = 1 : 3),which was recrystallized from hexane-ethy! acetate to give7-(4-butoxyetrioxyphenyl)- 
1-[(1-methylpyrazol-4-yl)methyl]-N-[4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl]phe 
zazepine-4-carboxamide (Compound 69) (338mg) as yellow crystals. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (t, 3H, J = 7.2 Hz), 1.34 - 1.45 (m, 2H), 1.50 - 1.80 (m, 6H), 2.21 (s, 3H), 2.63 (br, 
1 H), 2.85 (br, 2H), 3.28 - 3.45 (m, 4H), 3.52 - 3.59 (m, 4H), 3.80 (t, 2H, J = 4.0 Hz), 3.90 (s, 3H), 4.04 (d, 2H, J = 11 .6 
Hz), 4.16 (t, 2H, J = 5.4 Hz), 4.44 (s, 2H), 6.96-7.01 (m, 3H), 7.15 - 7.22 (m, 3H), 7.26 - 7.39 (m, 3H), 7.45 - 7.55 (m, 9H). 
Anal. Calcd. C 41 H 51 N 5 0 4 Calcd. C, 72.64; H, 7.58; N, 10.33. Found C, 72.34; H, 7.59; N, 10.34. 

Working Example 70 (Production of Compound 70) 

[0329] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1-[(1-methylpyrazol-5-yl)methyl]- 
2,3-dihydro-1-benzazepine-4-carboxylic acid (200mg) in tetrahydrofuran (10ml). Then, thionyl chloride (150mg) was 
added at 0 P C, the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmos- 
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phere for 1 hour. Then, this mixture was added to a solution of 4-[[N-methy!-N-(tetrahydropyran-4-yl)aminolmethyl] 
aniline (111mg) and triethylamine (1 .0g) in tetrahydrofuran (25ml) at 0°C. The suspension was stirred under nitrogen 
atmosphere at room temperature overnight, to the mixture was added water, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evap- 
orated under reduced pressure, the resulting residue was separated and purified with basic silica gel column chroma- 
tography (methanol : ethyl acetate =1 : 3) to give 7-(4-butoxyethoxyphenyl)-1 -[(1 -methylpyrazol-5-yl)methyO-N-{4-[[N- 
methyl-N-(tetrahydropyran-4-yl)amino]methyllphenyl]-2,3-dihydro-1 -benzazepine-4-carboxamide (Compound 70) 
(60mg) as yellow amorphous. 1 H-NMR (200 MHz, CDCI3) 8 0.93 (t, 3H, J = 7.4 Hz), 1 .34-1 .45 (m, 2H), 1 .50 - 1 .80 (m, 
6H), 2.21 (s, 3H), 2.40-2.70 (m, 3H), 3.30 - 3.45 (m, 4H), 3.52 - 3.59 (m, 4H) t 3.79 - 3.84 (m, 5H), 4.04 (d, 2H, J = 10.6 
Hz), 4.17 (t, 2H, J = 5.2 Hz), 4.55 (s, 2H), 6.25 (d, 1H, J = 1 .8 Hz), 6.93 - 7.02 (m t 3H), 7.30 (d, 2H, J = 8.4 Hz), 7.42 
- 7.57 (m, 9H). Anal. Calcd. C 41 H 52 N 5 O 4 .0.2H 2 O Calcd. C, 72.26; H, 7.60; N, 10.28. Found C, 72.02; H, 7.46; N, 10.03. 

Working Example 71 (Production of Compound 71) 

[0330] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1-[(3 f 5-dimethylisoxazol-4-yl)me- 
thyl]-2,3-dihydro-l-benzazepine-4-carboxylic acid (140mg) in tetrahydrofuran (10ml). Then, thionyl chloride (102mg) 
was added at 0°C, the temperature was returned to room temperature, and the mixture was stirred under nitrogen 
atmosphere for 1 hour. Then, this mixture was added to a solution of 4-[IN-methyl-N-(tetrahydropyran-4-y0amino]me- 
thyl]aniline (75mg) and triethylamine (690mg) in tetrahydrofuran (25ml) at 0°C. The suspension was stirred under 
nitrogen atmosphere at room temperature overnight, to the mixture was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent 
was evaporated under reduced pressure, the resulting residue was separated and purified with silica gel column chro- 
matography {methanol : ethyl acetate =1 : 3) to give 7- (4-butoxyethoxyphenyI)-1-{(3,5-dimethylisoxazol-4-yl)methyl] 
-N-[4-[[N-methyl-N-(tetrahydropyran-4^ (Com- 
pound 71) (45mg) as yellow amorphous. 

1 H-NMR (200 MHz, CDCI3) 5 0.93 (t, 3H, J = 7.0 Hz), 1 .33 - 1 .45 (m, 2H), 1 .50 - 1 .80 (m, 6H), 2.22 (s, 6H), 2.41 (s, 
3H), 2.67 (br, 2H), 3.20 (br, 2H), 3.30 - 3.44 (m, 2H), 3.52 - 3.59 (m, 4H), 3.81 (t, 2H, J = 4.8 Hz), 4.04 (d, 2H, J = 9.2 
Hz), 4.17 (t, 2H, J = 5.4 Hz), 4.29 (s, 2H), 6.95 - 7.02 (m, 3H), 7.31 (d, 2H, J = 8.4 Hz), 7.42 - 7.57 (m, 8H). 
Anal. Calcd. C^H^N^Os-O^HgO Calcd. C, 72.42; H, 7.52; N, 8.04. Found C, 72.15; H, 7.72; N, 7.81 . 

Working Example 72 (Production of Compound 72) 

[0331 ] One droplet of DM F was added to a solution of 7-(4-butoxyethoxyphenyI)-1 -(2-f urylmethy!)-2,3-dihydro-1 -ben- 
zazepine-4-carboxylic acid (200mg) in tetrahydrofuran (10ml). Then, thionyl chloride (155mg) was added at 0°C, the 
temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour. 
Then, the solvent and excess thionyl chloride were evaporated, and the resulting residue was suspended in tetrahy- 
drofuran (15ml) and added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl] aniline (115mg) and 
triethylamine (l.1g) in tetrahydrofuran (10ml) at 0°C. The mixture was stirred under nitrogen atmosphere at room 
temperature for 2.5 hours, to the mixture was added water, and the mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evaporated under 
reduced pressure, and the resulting residue was separated and purified with silica gel column chromatography 
(methanol : ethyl acetate = 1 : 8), which was recrystallizedfrom hexane-ethyl acetate to give 7-(4-butoxyethoxyphenyl)- 
1 -(2-f uiytmethyl)-N-[4-[[N-methyL 
boxamide (Compound 72) (199mg) as yellow crystals. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (t, 3H, J =7.4 Hz), 1 .37 - 1 .48 (m, 2H), 1 .58 - 1 .80 (m, 6H), 2.22 (s, 3H), 2.65 (br, 1 H), 
2.85 (br, 2H), 3.27 - 3.46 (m, 4H), 3.52 - 3.57 (m, 4H), 3.81 (t, 2H, J = 4.6 Hz), 4.03 (d, 2H, J = 11 .8 Hz), 4.16 (t, 2H, 
J = 4.8 Hz), 4.51 (S, 2H), 6.29 (d, 1 H, J = 3.2 Hz), 6.38 (dd, 1 H, J = 2.8, 1 .8 Hz), 6.98 (d, 2H, J = 8.8 Hz), 7.09 (d, 1 H, 
J = 8.8 Hz), 7.31 (d, 2H, J = 8.6 Hz), 7.40 - 7.56 (m, 9H). 

Anal. Calcd. C 41 H4 9 N 3 O5.0.1H 2 O Calcd. C, 73.97; H, 7.42; N, 6.31 . Found C, 73.77; H, 7.24; N, 6.28. 
Working Example 73 (Production of Compound 73) 

[0332J One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1-(2-pyridylmethy0-2,3-dihydro- 
1 -benzazepine-4-carboxylic acid (50mg) in dichloromethane (5ml). Then, thionyl chloride (17mg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour. 
Then, this solution was added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl]aniline (31 mg) and 
triethylamine (287mg) in dichloromethane (15ml) at 0°C. The mixture was stirred under nitrogen atmosphere at room 
temperature overnight, to the mixture was added water, and the mixture was extracted with ethyl acetate. The organic 
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layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evaporated under reduced 
pressure, and the resulting residue was separated and purified with silica gel column chromatography (methanol : ethyl 
acetate =1:3) -to give 7-(4-butoxyethoxyphenyl)-N-[4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyi]phenyl]- 
1 -(2-pyridylmethyl)-2,3-dihydro-1 -benzazepine-4-carboxamide (Compound 73) (31 mg) as yellow amorphous. 
1 H-NMR (200 MHz, CDCI 3 ) 8 0.93 (t, 3H, J = 7.4 Hz), 1.30 - 1.44 (m, 2H), 1.52 - 1.82 (m, 6H), 2.22 (s, 3H), 2.65 (br, 
1H), 2.93 (br, 2H), 3.30 - 3.58 (m, 8H), 3.80 (t, 2H, J = 4.4 Hz), 4.04 (d, 2H, J = 10.6 Hz), 4.15 (t, 2H, J = 5.2 Hz), 4.73 
(s, 2H), 6.85 (d, 1 H, J = 8.6 Hz), 6.97 (d, 2H, J = 8.6 Hz), 7.20 - 7.37 (m, 5H), 7.44 - 7.71 (m, 8H), 8.65 (d, 1 H, J = 5.2 Hz). 

Working Example 74 (Production of Compound 74) 

[0333] To a solution of 7-(4-butoxyethoxyphenyl)-N-[4-[[methyl-N-(tetrapyran-4-yl)amino]methyl]phenyl]-2,3-dihy- 
dro-1-benzazepine-4-carboxamide (150mg) and 1-methylpyrrol-2-carboxyaldehyde (140mg) in 1,2-dichloroethane 
(1 0ml) was added sodium triacetoxyborohydride (326mg). The mixture was stirred under nitrogen atmosphere at room 
temperature for 4 days and, then, water was added thereto, and the mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evaporated under 
reduced pressure, and the resulting residue was purified with silica gel column chromatography (methanol : ethyl ac- 
etate = 1 : 6) to give 7-(4-butoxyethoxyphenyl)-1 -[(1 -methylpy^ 

4-yl)amino]methyl]pheny0-2,3-dihydro-1-benzazepine-4-carboxamide (Compound 74) (8mg) as yellow amorphous. 
1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (t, 3H, J = 7.4 Hz), 1 .30 - 1 .49 (m, 2H), 1 .54 - 1 .85 (m, 6H), 2.21 (s, 3H), 2.50 (br, 
2H), 2.65 (br, 1 H), 3.25 - 3.59 (m, 11 H), 3.81 (t, 2H, J = 4.4 Hz), 4.04 (d, 2H, J = 11 .8 Hz), 4.17 (t, 2H, J = 5.2 Hz), 4.47 
(s, 2H), 6.11 (t, 1 H, J = 2.8 Hz), 6.1 6 (s, 1 H), 6.66 (s, 1 H), 6.97 - 7.06 (m, 3H), 7.29 (d, 2H, J = 9.8 Hz), 7.46 - 7.56 (m, 8H). 

Working Example 75 (Production of Compound 75) 

[0334] To a solution of 7-(4-bmoxyethoxyphenyl)-N-[4-[[N-methyl-^ 

dro-i-benzazepine-4-carboxamide (i30mg) and 2-meihyioxazoi-4-carboxyaidehyde (iOOmg) in 1 ,2-dichioroethane 
(1 0ml) was added sodium triacetoxyborohydride (378mg). The mixture was stirred under nitrogen atmosphere at room 
temperature for 5 days and, then, water was added thereto, and the mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evaporated under 
reduced pressure, and the resulting residue was purified with basic silica gel column chromatography (hexane : ethyl 
acetate = 1 : 2) to give 7-(4-butoxyethoxyphenyl)-1 -[(2-methyloxazol-4-yl)methyl]-N-[4-[IN-methyl-N-(tetrahydropyran- 
4-yl)amino3methyl]phenyl]-2,3-dihydro-1-benzazepine-4-carboxamide (Compound 75) (29mg) as yellow amorphous. 
1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (t, 3H, J = 7.4 Hz), 1.34-1.45 (m, 2H), 1.54 - 1.80 (m, 6H), 2.21 (s, 3H), 2.48 (s, 
3H), 2.63 (br, 1H), 2.90 (br, 2H), 3.30 - 3.45 (m, 4H), 3.52 - 3.58 (m, 4H), 3.80 (t, 2H, J = 4.6 Hz), 4.04 (d, 2H, J = 11.4 
Hz), 4.1 6 (t, 2H, J = 4.4 Hz), 4.43 (s, 2H), 6.96 - 7.05 (m, 3H), 7.30 (d, 2H, J = 8.4 Hz), 7.38 - 7.55 (m, 9H). 

Working Example 76 (Production of Compound 76) 

[0335] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1-[(2-methylthiazol-4-yl)methyl]- 
2,3-dihydro-1-benzazepine-4-carboxylic acid (150mg) in chloroform (10ml). Then, thiony! chloride (47mg) was added 
at 0°C, the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere 
for 1 hour. Then, this solution was added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl]aniline 
(87mg) and triethylamine (800mg) in chloroform (20ml) at 0°C. The mixture was stirred under nitrogen atmosphere at 
room temperature overnight, to the mixture was added water, and the mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evaporated under 
reduced pressure, and the resulting residue was separated and purified with silica gel column chromatography 
(methanol: ethyl acetate = 1 : 3) to give 7-(4-butoxyethoxyphenyl)-H(2-methylthiazol-4-yl)methyQ-N-[4-[[N-me- 
thyl-N-(tetrahydropyran-4-yl)amino]methyl]phenyl]-2,3-dihydro-1-benzazepine-4-carboxamide (Compound 76) 
(37mg) as yellow amorphous. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (t, 3H, J = 7.0 Hz), 1.34 - 1.45 (m, 2H), 1.50 - 1.82 (m, 6H), 2.22 (s, 3H), 2.66 (br, 
1H) S 2.74 (s, 3H), 2.91 (br, 2H), 3.30 - 3.48 (m, 4H), 3.52 - 3.58 (m, 4H), 3.80 (t, 2H, J= 4.4 Hz), 4.04 (d, 2H, J = 11 .4 
Hz), 4.1 6 (t, 2H, J = 5.4 Hz), 4.67 (s, 2H), 6.92 - 7.00 (m, 4H), 7.26 - 7.60 (m, 1 0H). 

Working Example 77 (Production of Compound 77) 

[0336] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1-[(3-methylthiazol-5-yl)methyl]- 
2,3-dihydro-1-benzazepine-4-carboxylic acid (150mg) in dichloromethane (10ml). Then, thionyl chloride (47mg) was 
added at 0°C, the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmos- 
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phere for 1 hour. Then, this solution was added to a solution of 4H;[N-methyl-N-(tetrahydropyran-4-y0amino]rnethyl] 
aniline (87mg) and triethylamine (800mg) in dichloromethane (20ml) at 0°C. The mixture was stirred under nitrogen 
atmosphere at room temperature overnight, to the mixture was added water, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evap- 
s orated under reduced pressure, and the resulting residue was separated and purified with silica gel column chroma- 
tography (methanol : ethyl acetate = 1 : 3), which was recrystaltized from hexane-ethyl acetate to give 7-(4-butoxyethox- 
yphenyl)-1-[(3-me%lisothiazol-5-yl)methy^ 

dro-1-benzazepine-4-carboxamide (Compound 77) (96mg) as yellow crystals. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (t, 3H, J - 6.8 Hz), 1 .34 - 1 .45 (m, 2H), 1 .50 - 1 .80 (m, 6H), 2.21 (s, 3H), 2.49 (s, 
10 3H), 2.64 (br, 1 H), 2.94 (br, 2H), 3.31 - 3.41 (m, 4H), 3.52 - 3.58 (m, 4H), 3.80 (t, 2H, J = 4.4 Hz), 4.04 (d, 2H , J = 1 0.2 
Hz), 4.16 (t, 2H, J = 5.4 Hz), 4.79 (s, 2H), 6.90 - 7.01 (m, 4H), 7.31 (d, 2H, J = 8.8 Hz), 7.38 - 7.56 (m, 8H). 
Anal. Calcd. C^H^N^S Calcd. C, 70.86; H, 7.25; N, 8.06. Found C, 70.57; H, 7.01; N, 8.02. 

Working Example 78 (Production of Compound 78) 

15 

[0337] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1 -(2-thienylcarbonyl)-2,3-dihydro- 
1 -benzazepine-4-carboxylic acid (1 OOmg) in dichloromethane (1 0ml). Then, thionyl chloride (31 mg) was added at 0°C, 
the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmosphere for 1 hour. 
Then, this solution was added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl]aniline (57mg) and 

20 triethylamine (520mg) in dichloromethane (20ml) at 0°C. The mixture was stirred under nitrogen atmosphere at room 
temperature overnight, to the mixture was added water, and the mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evaporated under reduced 
pressure, and the resulting residue was separated and purified with silica gel column chromatography (methanol : ethyl 
acetate =1 : 3), which was recrystallized hexane-ethyl acetate to give 7-(4-butoxyethoxyphenyl)-N-[4-[[N-methyl-N-(tet- 

25 rahydropyran-5-yI)amino]methyi]phenyl]-1-(2-tW^ (Com- 
pound 78) (43mg) as colorless crystals. 

1 H-NMR (200 MHz, CDCI3) 5 0.94 (t, 3H, J = 7.4 Hz), 1 .34 - 1 .45 (m, 2H), 1 .50 - 1 .81 (m, 6H), 2.21 (s, 3H), 2.62 (br, 
1H), 3.10 (br, 2H), 3.37 (td, 2H, J = 10.6, 2.8 Hz), 3.53-3.59 (m, 4H), 3.82 (t, 2H, J = 4.4 Hz), 4.04 (d, 2H, J = 12.6 Hz), 
4.1 8 (t, 2H, J = 5.0 Hz), 6.80 - 6.83 (m, 2H), 7.02 (d, 2H, J = 8.8 Hz), 7.1 2 (d, 1 H, J = 8.0 Hz), 7.29 - 7.41 (m, 4H), 7.51 
30 - 7.6O (m, 6H), 7.74 (d, 1H, J = 2.2, Hz). 

Anal. Calcd. C 41 H 47 N3O 5 S.0.2H 2 O Calcd. C, 70.60; H, 6.85; N, 6.02. Found C, 70.46; H, 6.89; N, 5.97. 

Working Example 79 (Production of Compound 79) 

35 [0338] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1 -[(1 -ethylpyrazol-4-yl)methyl]- 
2,3-dihydro-1-benzazepine-4-carboxylic acid (150mg) in dichloromethane(10ml). Then, thionyl chloride (47mg) was 
added at 0°C, the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmos- 
phere for 1 hour. Then, this solution was added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl] 
aniline (8Bmg) and triethylamine (805mg) in dichloromethane (20ml) at 0°C. The mixture was stirred under nitrogen 

40 atmosphere at room temperature overnight, to the mixture was added water, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evap- 
orated under reduced pressure, and the resulting residue was separated and purified with silica gel column chroma- 
tography (methanol : ethyl acetate =1 : 3), which was recrystallized from hexane-ethyl acetate to give 7-(4-butoxyethox- 
ypheny!)-1 -[(1 -ethylpyrazol-4-yl)meth^ 

45 1 -benzazepine-4-carboxamide (Compound 79) (99mg) as yellow crystals. 

1 H-NMR (200 MHz, CDCI3) 8 0.93 (t, 3H, J = 7.4 Hz), 1.34 - 1.85 (m, 11H), 2.21 (s, 3H), 2.64 (br, 1H), 2.84 (br, 2H), 
3.29 - 3.46 (m, 4H), 3.52 - 3.59 (m, 4H), 3.80 (t, 2H, J = 4.4 Hz), 4.04 (d, 2H, J = 9.4 Hz), 4.11 - 4.18 (m, 4H), 4.44 (S, 
2H), 6.96 - 7.01 (m, 3H), 7.28 - 7.36 (m, 3H), 7.40 - 7.56 (m, 9H). 

Anal. Calcd. C^H^O* Calcd. C, 72.91; H, 7.72; N, 10.12. Found C, 72.69; H, 8.00; N, 9.92. 

50 

Working Example 80 (Production of Compound 80) 

[0339] One droplet of DMF was added to a solution of 2-methyldioxolane-2-ylacetic acid in tetrahydrofuran (1 0ml). 
Then, thionyl chloride (80mg) was added at 0°C, the temperature was returned to room temperature, and the mixture 
55 was stirred under nitrogen atmosphere for 1 hour. This solution was added to a solution of 7-(4-butoxyethoxyphenyl) 
-N-[4HIN-methyl-N-(tetrahydropyran^ (100mg) 
and pyridine (528mg) in tetrahydrofuran (20ml) at 0°C. The mixture was stirred under nitrogen atmosphere at room 
temperature overnight, the insolubles were filtered off using Celite, to the mixture was added water, and the mixture 
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was extracted with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. 
The solvent was evaporated under reduced pressure, and the resulting residue was separated and purified with silica 
gel column chromatography (methanol ethyl acetate = 1:3), which was recrystallized from hexane-ethyl acetate to 
give 7-(4-butoxyethoxyphenyl)-1-[2-(2-methyl-1^^ 

no]methyl]phenyl]-2,3-dihydro-1-ben2a2epine-4-carboxamide (Compound 80) (60mg) as colorless crystals. 
1 H-NMR (200 MHz, CDCy 6 0.94 (t, 3H, J = 7.0 Hz), 1 .34 - 1 .85 (m, 11 H), 2.21 (s, 3H), 2.50 - 3.05 (m, 5H), 3.20 (d, 
1H, J = 13.6 Hz), 3.38 (td, 2H, J = 10.8, 3.6 Hz), 3.53 - 3.70 (m, 5H), 3.75 - 3.95 (m, 5H), 4.04 (d, 2H, J = 10.2 Hz), 
4.1 8 (t, 2H, J = 5.4 Hz), 4.90 (d, 1 H, J = 13.2 Hz), 7.03 (d, 2H, J = 9.2 Hz), 7.29 - 7.35 (m, 3H), 7.51 - 7.67 (m, 8H). 
Anal. Calcd. C^HgaNaOy.O.IHgO Calcd. C, 70.68; H, 7.51; N, 5.89. Found C, 70.41; H, 7.33; N, 5.89. 

Working Example 81 (Production of Compound 81) 

[0340] A catalytic amount of N,N-dimethyl-4-aminopyridine was added to a solution of 7-(4-butoxyethoxyphenyl)- 
1 -[{4-methylthiazol-5-yl)methyl]-2,3-dihydro-1 -benzazepine-4-carboxylic acid (1 50mg), 4-[[N-methyl-N-(tetrahydro- 
pyran-4-yl)amino]methy!]aniiine (88mg) and 1 -hydroxybenzotriazole (96mg) in DMF (15m!), followed by addition of 
1-ethyl-3-(3-dimethylaminopropylcarbodiimede (137mg). The mixture was stirred under nitrogen atmosphere at room 
temperature overnight. To the mixture was added water, and the mixture was extracted with ethyl acetated. The organic 
layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evaporated under reduced 
pressure, and the resulting residue was separated and purified with silica gel column chromatography (methanol : ethyl 
acetate = 1 : 3) to give 7-(4-butoxyethoxyphenyl)-N-[4-[[N-methyl-N-(tetrahydropyran-5-yl)amino]methyl)phenyl]- 
1-[(4-methylthiazol-5-yl)methyl]-2 t 3-dihydro-1-benzazepine-4-carboxamide (Compound 81)(7mg) as yellow amor- 
phous. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (t, 3H, J = 7.2 Hz), 1 .34 - 1 .47 (m, 2H), 1 .51 - 1 .80 (m, 6H), 2.21 (s, 3H), 2.52 (s, 
3H), 2.63 (br, 1 H) , 2.84 (br, 2H), 3.33 - 3.42 (m, 4H), 3.52 - 3.59 (m, 4H), 3.81 (t, 2H, J = 4.4 Hz), 4.04 (d, 2H,' J = 12.2 
Hz), 4.1 6 (t, 2H, J = 4.8 Hz), 4.67 (s, 2H), 6.95 (d, 1 H, J = 6.2 Hz), 6.99 (d, 2H, J = 7.0 Hz), 7.30 (d, 2H, J = 8.8 Hz), 
/.40 - /.56 (m, SH), 6.68 (s, 1H). 

Working Example 82 (Production of Compound 82) 

[0341] One droplet of DMF was added to a solution of 7-(4-butoxyethoxyphenyl)-1 -[(1 -isopropylpyrazol-4-yl)methyl]- 
2,3-dihydro-1-benzazepine-4-carboxylic acid (150mg) in dichloromethane (10ml). Then, thionyl chloride (49mg) was 
added at 0°C, the temperature was returned to room temperature, and the mixture was stirred under nitrogen atmos- 
phere for 1 hour. Then, this solution was added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl] 
aniline (90mg) and triethylamine (830mg) in dichloromethane (20ml) at 0°C. The mixture was stirred under nitrogen 
atmosphere at room temperature overnight, to the mixture was added water, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evap- 
orated under reduced pressure, and the resulting residue was separated and purified with silica gel column chroma- 
tography (methanol : ethyl acetate = 1:3), which was recrystallized to give 7-(4-butoxyethoxyphenyl)-1 -[(1 -isopro- 
pylpyrazol-4-yl)methyQ-N-[4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl]phenyl]-2,3-dihydro-1^ 
4-carboxamide (Compound 82) (119mg) as yellow crystals. 

1 H-NMR (200 MHz, CDCl 3 ) 8 0.93 (t, 3H, J = 7.2 Hz), 1 .34 - 1 .85 (m, 14H), 2.21 (s, 3H), 2.65 (br, 1H), 2.84 (br, 2H), 
3.36 - 3.52 (m, 4H), 3.56 - 3.59 (m, 4H), 3.81 (t, 2H, J = 4.4 Hz), 4.04 (d, 2H, J = 11 .8 Hz), 4.16 (t, 2H, J = 5.0 Hz), 
4.44 - 4.52 (m, 3H), 6.96 - 7.02 (m, 3H), 7.30 (d, 2H, J = 8.6 Hz), 7.39 - 7.56 (m, 10H). 
Anal. Calcd. ^55^4 Calcd. C, 73.16; H, 7.85; N, 9.92. Found C, 72.99; H, 7.76; N, 9.75. 

Reference Example 147 

[0342] To a suspension of 60% sodium hydride (0.1 7g) in DMF (5ml) which had been washed with hexane three 
times was added dropwise a solution of methyl 7-bromo-2,3-di hydro- 1 -benzazepine-4-carboxylate (1 .0g) in DMF (1 0ml) 
at 0°C under nitrogen atmosphere. The temperature was returned to room temperature and the mixture was stirred 
for 1 hour. Then, a solution of allyl bromide (0.56g) in DMF (5ml) was added dropwise thereto at 0°C, the temperature 
was returned to room temperature, and the mixture was stirred at room temperature overnight. To the mixture were 
added ethyl acetate and water, and the mixture was separated. The organic layer was washed with saturated brine 
and dried with magnesium sulfate. The solvent was evaporated under reduced pressure and the resulting residue was 
purified with silica gel column chromatography (hexane : ethyl acetate = 7 : 1) to give methyl 1-allyl-7-bromo-2,3-dihy- 
dro-1-benzazepine-4-carboxylate (0.38g) as yellow oil. 

1H-NMR (200 MHz, CDCI3) 5 2.79 (t, 2H, J = 5.4 Hz), 3.22 (t, 2H, J = 5.2 Hz), 3.80 (s, 3H), 3.89 (d, 2H, J - 4.8 Hz), 
5.1 6 - 5.28 (m, 2H), 5.81 - 5.97 (m, 1 H), 6.58 (d, 1 H, J = 8.8 Hz), 7.23 (dd, 1 H, J = 8.8, 2.6 Hz), 7.4 (d, 1 H, J = 2.6 Hz), 
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7.59 (s, 1H). 
Reference Example 1 48 

5 [0343] In toluene (20ml), ethanol (2ml) and water (2ml) were suspended methyl 1 -allyl-7-bromo-2,3-dihydro-1 -ben- 
zazepine-4-carboxylate (274mg), 4-propoxyethoxyphenyl borate (248mg) and potassium carbonate (307mg), and the 
suspension was stirred under argon atmosphere for 30 minutes, Then, tetrakistriphenylphosphinepalladium (69mg) 
was added thereto, and the mixture was heated under argon atmosphere at 100°C for 8 hours. After allowing to cool, 
water was added thereto, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated 

10 brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure and the resulting residue 
was purified with silica ge! column chromatography (hexane : ethyl acetate = 4 : 1) to give methyl 1 -allyl-7-(4-propox- 
yethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxylate (269mg) as yellow oil. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.94 (t, 3H, J = 7.8 Hz); 1 .58 - 1 .75 (m, 2H), 2.81 (t, 2H, J = 5.6 Hz), 3.27 (t, 2H, J = 4.4 
Hz), 3.51 (t, 2H, J = 6.6 Hz), 3.75 - 3.83 (m, 5H), 3.96 (d, 2H, J = 5.2 Hz), 4.16 (t, 2H, J = 4.8 Hz), 5.23 - 5.30 (m, 2H), 
15 5.88 - 6.02 (m, 1H), 6.87 (d, 1H, J = 8.8 Hz), 6.97 (d, 2H, J = 8.4 Hz), 7.39 (dd, 1H, J = 8.8, 2.2 Hz), 7.46 (d, 2H, J = 
8.4 Hz), 7.52 (d, 1H, J = 2.2 Hz), 7.78 (s, 1H). 

Reference Example 149 

20 [0344] To a solution of methyl 1 -allyl-7- (4-propoxyethoxyphenyl) -2, 3-dihydro-1 -benzazepine-4-carboxylate (262mg) 
in a mixture of tetrahydrofuran (1 9ml) and methanol (1 9ml) was added 1 N sodium hydroxide solution (6.3ml), and the 
mixture was stirred at room temperature overnight. Then, water and 1 N hydrochloric acid were added to make acidic 
(pH = 4) at 0°C, and the mixture was extracted with ethyl acetate. The organic layer was washed with water and 
saturated brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure to give the 

25 solid, which was washed with hexane to give 1 -allyl-7-(4-propoxyethoxyphenyI)-2,3-dihydro-1 -benzazepine-4-carbox- 
ylic acid (1 99mg) as yellow crystals, 
mp 152.0 -153.0°C 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.94 (t, 3H, J = 7.4 Hz), 1 .56 - 1 .74 (m, 2H), 3.00 (t, 2H, J = 5.2 Hz), 3.30 (t, 2H, J = 5.2 
Hz), 3.51 (t, 2H, J = 6.4 Hz), 3.81 (t, 2H, J = 5.0 Hz), 3.97 (d, 2H t J = 5.2 Hz), 4.16 (t, 2H, J = 4.8 Hz), 5.24 - 5.30 (m, 
30 2H), 5.89 - 6.10 (m, 1H), 6.88 (d, 1H, J = 8.4 Hz), 6.98 (d, 2H, J = 8.4 Hz), 7.40 - 7.49 (m, 3H), 7.53 (d, 1H, J = 2.6 
Hz), 7.88 (s, 1H). 

Anal. Calcd. C^HggNO^O.IHaO Calcd. C, 73.36; H, 7.19; N, 3.42. Found C, 73.11; H, 7.09; N, 3.25. 
Reference Example 1 50 

35 

[0345] To a suspension of 60% sodium hydride (0.23g) in tetrahydrofuran (5ml) which had been washed with hexane 
three times was added dropwise a solution of methyl 7-bromo-2,3-dihydro-1-benzazepine-4-carboxyIate (0.80g) in 
tetrahydrofuran (1 0m!) at 0°C under nitrogen atmosphere. The temperature was returned to room temperature and the 
mixture was stirred for 30 minutes. Then, a solution of allyl bromide (5.1 2g) in tetrahydrofuran (5ml) was added dropwise 

40 thereto at 0°C, and the mixture was stirred at 60°C for 5 days. To the mixture were added ethyl acetate and water, and 
the mixture was separated. The organic layer was washed with saturated brine and dried with magnesium sulfate. The 
solvent was evaporated under reduced pressure and the resulting residue was purified with silica gel column chroma- 
tography (hexane : ethyl acetate = 5 : 1) to give allyl 1 -allyl-7-bromo-2,3-dihydro-1 -benzazepine-4-carboxylate (0.22g) 
as yellow oil. 1 H-NMR (200 MHz, CDCI 3 ) 8 2.81 (t, 2H, J = 5.8 Hz), 3.23 (t, 2H, J = 5.2 Hz), 3.90 (d, 2H, J = 4.8 Hz), 

45 4.69 - 4.73 (m, 2H), 5.11 - 5.42 (m, 4H), 5.81 - 6.07 (m, 2H), 6.68 (d, 1H, J = 9.2 Hz), 7.23 (dd, 1H, J = 8.8, 2.2 Hz), 
7.43 (d, 1H, J = 2.4 Hz), 7.62 (s, 1H). 

Reference Example 151 

50 [0346] To a solution of allyl 1 -altyl-7-bromo-2,3-dihydro-1 -benzazepine-4-carboxylate (224mg) in tetrahydrofuran 
(1 0ml) were added tetrakistriphenylphosphinepalladium (74mg) and morpholine (560mg), and the mixture was stirred 
under argon atmosphere at room temperature for 2 hours. To the mixture was added water at 0°C, and the mixture 
was made acidic (pH = 4) with 1 N hydrochloric acid and extracted with ethyl acetate. The organic layer was washed 
with 1N hydrochloric acid, further with water and saturated brine and dried with magnesium sulfate. The solvent was 

55 evaporated under reduced pressure to give 1 -alryl-7-bromo-2,3-dihydro-1 -benzazepine-4-carboxylic acid (1 98mg) as 
yellow amorphous. 

1 H-NMR (200 MHz, CDCI 3 ) 8 2.80 (t, 2H, J = 4.2 Hz), 3.23 (t, 2H, J = 4.8 Hz), 3.91 (d, 2H, J = 4.8 Hz), 5.17 - 5.28 (m, 
2H), 5.84 - 5.98 (m, 1H), 6.69 (d, 1H, J = 9.2 Hz), 7.24 (dd, 1H, J = 8.8, 2.2 Hz), 7.43 - 7.73 (m, 2H). 
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Reference Example 152 

[0347] 1-allyl-7-bromo-2,3»dihydro-1-ben2azepine-4-carboxylic acid (320mg) was dissolved in tetrahydrofuran (15 
ml), and DMF (0.3ml was added to the solution. Then, thionyl chloride (0.23ml) was added thereto at 0°C, and the 
mixture was stirred under nitrogen atmosphere at room temperature for2 hours. The solvent and excess thionyl chloride 
were evaporated under reduced pressure, and the resulting residue was suspended in tetrahydrofuran (25ml), and the 
suspension was added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl]aniline (275mg) and triethyl- 
amine (1.27g) in tetrahydrofuran (10ml) at 0°C. The temperature was returned to room temperature, and the mixture 
was stirred overnight. To the mixture was added water, and the mixture was extracted with ethyl acetate twice. The 
organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evaporated under 
reduced pressure and the resulting residue was separated and purified with silica gel column chromatography 
(methanol : ethyl acetate = 1 : 8) to give 1-allyl-7-bromo-N-[4-[(N-methyl-N-(tetrahydropyran-4-yl)amino]methyl]phe- 
nyI]-2,3-dihydro-1 -benzazepine-4-carboxamide (266mg) as yellow oil. 

1 H-NMR (200 MHz, CDC! 3 ) 8 1 .75 (br, 4H), 2.21 (s, 3H), 2.65 (br, 1 H), 2.88 (t, 2H, J = 4.4 Hz), 3.29 (t, 2H, J = 5.0 Hz), 
3.37 (dt, 2H, J = 8.2, 2.4 Hz), 3.57 (s, 2H), 3.92 (d, 2H, J = 4.8 Hz), 4.04 (d, 2H, J = 11 .8 Hz), 5.20 - 5.30 (m, 2H), 5.85 
- 5.96 (m, 1 H), 6.72 (d, 1H, J = 9.2 Hz), 7.22-7.32 (m, 3H), 7.42 - 7.54 (m, 4H). 

Reference Example 153 

[0348] To a solution of methyl 7-(4-propxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxylate (300mg) and 
2-methoxybenzaldehyde (535mg) in 1 ,2-dichloroethane (1 0ml) was added sodium triacetoxyborohydride (749mg), and 
the mixture was stirred under nitrogen atmosphere at room temperature overnight. Then, water was added thereto and 
the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and dried with mag- 
nesium sulfate. The solvent was evaporated under reduced pressure and the resulting residue was purified with silica 
gel column chromatography (hexane : ethyl acetate = 3 : 1 ) to give methyl (1-(2-methoxybenzyl)-7-(4-propoxyethoxy- 
phenyi)-2,3-dihydro-1-benzazepine-4-carboxyiate (394mg) as yeiiow oil. 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.94 (t, 3H, J = 7.6 Hz), 1 .58 - 1 .70 (m, 2H), 2.82 (br, 2H), 3.35 (br, 2H), 3.51 (t, 2H, J = 
6.6 Hz), 3.78 - 3.94 (m, 8H), 4.16 (t, 2H, J = 4.6 Hz), 4.57 (s, 2H), 6.78 (d, 1H, J = 9.2 Hz), 6.88 - 6.99 (m, 4H), 7.15 
(d, 1 H, J = 8.0 Hz), 7.26 - 7.44 (m, 2H), 7.46 (d, 2H, J = 8.4 Hz), 7.55 (d, 1H, J = 2.4 Hz), 7.84 (s, 1H). 

Reference Example 154 

[0349] To a solution of methyl 1-(2-methoxybenzyl)-7-(4-propoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-car- 
boxylate (394mg) in a mixture of tetrahydrofuran (24ml) and methanol (24ml) was added 1 N sodium hydroxide solution 
(8ml), and the mixture was stirred at room temperature for 1 day. Then, to the mixture was added water at 0°C, and 
1 N hydrochloric acid was further added to make acidic (pH = 4), and the mixture was extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evapo- 
rated under reduced pressure, and the resulting solid was recrystallized from hexane-ethyl acetate to give 1-(2-meth- 
oxybenzyl)-7-(4-propoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxylic acid (217mg) as yellow crystals. 
1 H-NMR (200 MHz, CDCI 3 ) 8 0.94 (t, 3H, J = 7.2 Hz), 1 .59 - 1 .70 (m, 2H), 2.84 (br, 2H), 3.37 (br, 2H), 3.51 (t, 2H, J = 
6.6 Hz), 3.81 (t, 2H, J = 4.8 Hz), 3.89 (s, 3H), 4.16 (t, 2H, J = 5.2 Hz), 4.58 (s, 2H, ), 6.80 (d, 1H, J = 8.8 Hz), 6.91 - 
7.00 (m, 4H), 7.14 (d, 1 H, J = 6.6 Hz), 7.29 - 7.36 (m, 2H), 7.46 (d, 2H, J = 8.8 Hz), 7.55 (d, 1 H, J = 2.4 Hz), 7.94 (s, 1 H). 
Anal. Calcd. C^H^NC^ Calcd. C. 73.90; H, 6.82; N, 2.87. Found C, 73.58; H, 6.66; N, 2.76. 

Reference of Example 155 

[0350] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxylate (300mg) and 
2-methoxybenzaldehyde (51 7mg) in 1 ,2-dichloroethane (1 0ml) was added sodium triacetoxyborohydride (724mg), and 
the mixture was stirred under nitrogen atmosphere at room temperature overnight. Then, water was added to the 
mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue was 
purified with silica gel column chromatography (hexane : ethyl acetate = 3 : 1 ) to give methyl 7-(4-butoxyethoxyphenyl) 
-1 -(2-methoxybenzyl)-2,3-dihydro-1 -benzazepine-4-carboxylate (391 mg) as yellow oil. 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.93 (t, 3H, J = 7.4 Hz), 1 .37 - 1 .45 (m, 2H), 1 .55 - 1 .64 (m, 2H), 2.82 (br, 2H), 3.35 (br, 
2H), 3.55 (t, 2H, J = 6.6 Hz), 3.78 - 3.82 (m, 5H), 3.88 (s, 3H), 4.16 (t, 2H, J = 5.6 Hz), 4.57 (s, 2H), 6.78 (d, 1H, J = 
8.4 Hz), 6.91 - 6.99 (m, 4H), 7.14 (d, 1H, J = 6.4 Hz), 7.26 - 7.40 (m, 2H), 7.46 (d, 2H, J = 8.8 Hz), 7.54 (d, 1 H, J = 2 4 
Hz), 7.84 (s, 1H). 
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Reference Example 156 

[0351 ] To a solution of methyl 7-(4-butoxyethoxyphenyl)-1 -(2-methoxybenzyl)-2,3-dihydro-1 -benzazepine-4-carbox- 
ylate (391 mg) in a mixture of tetrahydrofuran (24ml) and methanol (24ml) was added 1 N sodium hydroxide solution 

5 (8ml), and the mixture was stirred at room temperature for 1 day. Then, to the mixture was added water at 0°C, and 
1 N hydrochloric acid was further added to make acidic (pH = 4), and the mixture was extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evapo- 
rated under reduced pressure, and the resulting solid was recrystallized from hexane-ethyl acetate to give 7-(4-butox- 
yethoxyphenyl)-1 -(2-rnethoxybenzyl)-2,3-dihydro-1 -benzazepine-4-carboxylic acid (257mg) as yellow crystals. 

10 1H-NMR (200 MHz, CDCI3) 6 0.93 (t, 3H, J = 7.0 Hz), 1 .34 - 1 .45 (m, 2H), 1 .57 - 1 .64 (m, 2H), 2.84 (br, 2H), 3.36 (br, 
2H), 3.55 (t, 2H, J = 6.6 Hz), 3.80 (t t 2H, J = 4.8 Hz), 3.88 (s, 3H), 4.15 (t, 2H, J = 5.2 Hz), 4.58 (s, 2H), 6.79 (d, 1H, J 
= 9.2 Hz), 6.91 - 6.99 (m, 4H), 7.14 (d, 1H, J = 7.4 Hz), 7.29 - 7.36 (m, 2H), 7.46 (d, 2H, J = 8.8 Hz), 7.55 (d, 1H, J = 
2.4 Hz), 7.94 (s, 1H) 

Anal. Calcd. Cg^NC^ Calcd. C, 74.23; H, 7.03; N, 2.79. 
15 Found C, 73.96; H, 6.91 ; N, 2.75. 

Reference Example 157 

[0352] To a suspension of 60% sodium hydride (0.23g) in tetrahydrofuran (5ml) which had been washed with hexane 
20 three times was added dropwise a solution of methyl 7-buromo-2,3-dihydro-1-benzazepine-4-carboxylate (0.80g) in 
tetrahydrofuran (1 0ml) under nitrogen atmosphere at 0°C. The temperature was returned to room temperature and the 
mixture was stirred for 1 hour. Then, to the mixture was added dropwise a solution of 3-methoxybenzyl bromide (2.29g) 
in tetrahydrofuran (5ml) at 0°C. The temperature was returned to room temperature, and the mixture was stirred for 3 
days. To the mixture were added ethyl acetate and water, and the mixture was separated. The organic layer was 
25 washed with saturated brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure 
and the resulting residue was purified with silica gel column chromatography (hexane : ethyl acetate = 5 : 1) to give 
methyl 7-bromo-1-(3-methoxybenzyl)-2,3-dihydro-1-benzazepine-4-carboxylate (0.69g) as yellow oil. 
1 H-NMR (200 MHz, CDCI3) 6 2.76 (t, 2H, J = 5.8 Hz), 3.26 (t, 2H, J = 3.8 Hz), 3.79 - 3.81 (m, 6H), 4.49 (s, 2H), 6.67 
(d, 1 H, J = 8.8 Hz), 6.78 - 6.93 (m, 3H), 7.1 7 - 7.31 (m, 2H), 7.46 (d, 1 H, J = 2.2 Hz), 7.63 (z, 1 H). 

30 

Reference Example 158 

[0353] To a solution of methyl 7-bromo-1-(3-methoxybenzyl)-2,3-dihydro-1-benzazepine-4-carboxylate (691 mg) in 
a mixture of tetrahydrofuran (50ml) and methanol (50ml) was added 1N sodium hydroxide solution (17ml) ( and the 

35 mixture was stirred at room temperature for 3 days. Then, to the mixture was added water at 0°C, and 1 N hydrochloric 
acid was further added to make acidic (pH = 4), and the mixture was extracted with ethyl acetate. The organic layer 
was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evaporated under 
reduced pressure, and the resulting solid was recrystallized from hexane-ethyl acetate to give 7-bromo-1-(3-methoxy- 
benzyl)-2,3-dihydro-1-benzazepine-4-carboxylic acid (369mg) as yellow crystals. 1 H-NMR (200 MHz, CDCI 3 ) 5 2.78 

40 (t, 2H, J = 5.6 Hz), 3.29 (t, 2H, J = 5.6 Hz), 3.79 (s, 3H), 4.51 (s, 2H), 6.68 (d, 1 H, J = 9.2 Hz), 6.78 - 6.84 (m, 3H), 7.20 
- 7.32 (m, 2H), 7.48 (d, 1H, J = 2.6 Hz), 7.73 (s, 1H). 

Anal. Calcd. C 19 H 18 N0 3 Br Calcd. C ( 58.78; H, 4.67; N, 3.61 . Found C, 58.81 ; H, 4.68; N, 3.61 . 
Reference Example 159 

45 

[0354] In toluene (20ml), ethanol (2ml) and water (2ml) were suspended 7-bromo-1 -(3-methoxybenzyI)-2,3-dihydro- 
1 -benzazepine-4-carboxylic acid (300mg), 4-propoxyethoxyphenyl borate (346mg) and potassium carbonate (534mg), 
and the suspension was stirred under argon atmosphere for 30 minutes. Then, to the suspension was added tetrak- 
istriphenylphosphinepaliadium (62mg), and the mixture was heated at 100°C for 6 hours under argon atmosphere. 

50 After allowing to cool, water was added to the mixture, which was made acidic (pH=4) with 1 N hydrochloric acid and 
extracted with ethyl acetate twice. The organic layer was washed with water and saturated brine and dried with mag- 
nesium sulfate. The solvent was evaporated under reduced pressure, the resulting residue was purified with silica gel 
column chromatography (hexane : ethyl acetate = 2:1) and the resulting solid was recrystallized from hexane-ethyl 
acetate to give 1-(3-methoxybenzyl)-7-(4-propoxyethoxyphenyl)-2,3-dihydro-1-benzazepine^H:arboxyiic acid 

55 (1 1 8m g) as yellow crystals. 

1 H-NMR (200 MHz, CDCI3) 6 0.94 (t, 3H, J = 7.4 Hz), 1 .60 - 1 .70 (m, 2H), 2.81 (br, 2H), 3.34 (br, 2H), 3.51 (t, 2H, J = 
7.0 Hz), 3.80-3.84 (m, 5H), 4.16 (t, 2H, J = 5.0 Hz), 4.58 (s, 2H), 6.85 - 6.90 (m, 4H), 6.98 (d, 2H, J = 8.8 Hz), 7.26 - 
7.45 (m, 2H), 7.47 (d, 2H, J = 8.4 Hz), 7.56 (d, 1H, J = 2.4 Hz), 7.93 (s, 1H). 
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Reference Example 160 

[0355] In toluene (15ml) t ethanol (1 .5ml) and water (1 .5ml) were suspended 7-bromo-1 -(3-methoxybenzyl)-2,3-di- 
hydro-1-benzazepine-4-carboxylic acid (320mg), 4-butoxyethoxyphenyl borate (246mg) and potassium carbonate 

5 (285mg), and the suspension was stirred under argon atmosphere for 30 minutes. Then, to the suspension was added 
tetrakistrlphenylphosphinepalladium (64mg), and the mixture was heated at 1 00°Cfor8 hours under argon atmosphere. 
After allowing to cool, water was added to the mixture, and the mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evaporated under reduced 
pressure, and the resulting residue was purified with silica gel column chromatography (hexane : ethyl acetate = 5:1) 

10 to give methyl 7-(4-butoxyethoxyphenyl)-1 -(3-methoxybenzyl)-2,3-dihydro-1 -benzazepine-4-carboxylic acid (207mg) 
as yellow oil. 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.93 (t, 3H, J = 7.0 Hz), 1 .30 - 1 .50 (m, 2H), 1 .55 - 1.65 (m, 2H), 2.78 (t, 2H, J = 4.8 Hz), 
3.31 (t, 2H, J = 4.8 Hz), 3.55 (t, 2H, J = 6.6 Hz), 3.78 - 3.82 (m, 8H), 4.16 (t, 2H, J = 5.0 Hz), 4.56 (s, 2H), 6.77 - 6.90 
(m, 4H), 6.97 (d, 2H, J = 8.6 Hz), 7.24 - 7.29 (m, 1H), 7.36 (dd, 1H, J = 8.4, 2.2 Hz), 7.46 (d, 2H, J = 9.2 Hz), 7.55 (d, 
W 1 H, J = 2.2 Hz), 7.82 (s, 1H). 

Reference Example 161 

[0356] To a solution of 7-bromo-1 -(2-methoxybenzyI)-2,3-dihydro-1 -benzazepine-4-carboxylic acid (202mg) in a mix- 
20 ture of tetrahydrofuran (13ml) and methanol (13ml) was added 1 N sodium hydroxide solution (4ml), and the mixture 
was stirred at room temperature for 3 days. Then, to the mixture was added water at 0°C, and 1 N hydrochloric acid 
was further added to make acidic (pH = 4), and the mixture was extracted with ethyl acetate. The organic layer was 
washed with water and saturated brine and dried with magnesium sulfate. The solvent was evaporated under reduced 
pressure, and the resulting solid was recrystallized from hexane-ethyl acetate to give 7-(4-butoxyethoxyphenyl)- 
25 1 -(3-methoxybenzyl)-2,3-dihydro-1 -benzazepine-4-carboxylic acid (1 61 mg) as yellow crystals. 

^-NMR (200 MHz, CDCi 3 ) 5 0.93 (t, 3H, J = 7.2 Hz), 1 .34 - i .45 (m, 2H) f 1 .54 - 1 .65 (m, 2H), 2.81 (br, 2H), 3.34 (br, 
2H), 3.55 (t, 2H, J = 6.6 Hz), 3.78 - 3.83 (m, 5H), 4.16 (t, 2H, J = 5.2 Hz), 4.58 (s, 2H), 6.82 - 6.90 (m, 4H), 6.98 (d', 
2H, J = 8.8 Hz), 7.29 - 7.41 (m, 2H), 7.46 (d, 2H, J = 8.8 Hz), 7.56 (d, 1H, J = 2.4 Hz), 7.93 (s, 1H). 

30 Reference Example 162 

[0357] To a suspension of 60% sodium hydride (0.1 6g) in DMF (5ml) which had been washed with hexane three 
times was added dropwise a solution of methyl 7-bromo-2,3-dihydro-1-benzazepine-4-carboxylate (1.00g) in DMF 
(10ml) under nitrogen atmosphere at 0°C. The temperature was returned to room temperature and the mixture was 

35 stirred for 1 hour. Then, to the mixture was added dropwise a solution of 4-methoxybenzyl bromide (0.67g) in DMF 
(5ml) at 0°C. To the mixture was added sodium iodide (0.83g), and the mixture was heated at 60°C overnight. To the 
mixture were added ethyl acetate and water, and the mixture was separated. The organic layer was washed with 
saturated brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure and the re- 
sulting residue was purified with silica gel column chromatography (hexane : ethyl acetate = 5 : 1 ) to give methyl 7-bro- 

40 mo-1 -(4-methoxybenzyl)-2,3-dihydro-1 -benzazepine-4-carboxylate (0.92g) as yellow oil. 

'H-NMR (200 MHz, CDCI 3 ) 5 2.72 (t, 2H, J = 4.4 Hz), 3.23 (t, 2H, J = 5.0 Hz), 3.80 - 3.82 (m, 6H), 4.46 (s, 2H), 6.70 
(d, 1H, J = 4.6 Hz), 6.90 (d, 2H, J = 8.4 Hz), 7.22 - 7.29 (m, 1H), 7.46 (d, 1H, J = 2.2 Hz), 7.62 (s, 1H). 

Reference Example 163 

45 

[0358] To a solution of methyl 7-bromo-1-(4-methoxybenzyl)-2,3-dihydro-1-benzazepine-4-carboxyIate (920mg) in 
a mixture of tetrahydrofuran (70ml) and methanol (70ml) was added 1N sodium hydroxide solution (23ml), and the 
mixture was stirred at room temperature for 1 day. Then, to the mixture was added water at 0°C, and 1 N hydrochloric 
acid was further added to make acidic (pH = 4), and the mixture was extracted with ethyl acetate. The organic layer 
50 was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evaporated under 
reduced pressure, and the resulting solid was recrystallized from hexane-ethyl acetate to give 7-bromo-1-(4-methoxy- 
benzyl)-2,3-dihydro-1-benzazepine-4-carboxylic acid (644mg) as yellow crystals. 

1 H-NMR (200 MHz, CDCl 3 .) 5 2.74 (t, 2H, J = 4.4 Hz), 3.26 (t, 2H, J = 4.4 Hz), 3.82 (s, 3H), 4.48 (s, 2H), 6.71 (d, 1H 
J = 8.8 Hz), 6.89 (s, 2H), 7.1 6 (d, 2H, J = 8.4 Hz), 7.23 (dd, 1 H, J = 8.8, 2.6 Hz), 7.48 (d, 1 H, J = 2.6 Hz), 7.73 (s, 1 H)! 
55 Anal. Calcd. C 19 H 18 N0 3 Br Calcd. C, 58.78; H, 4.67; N, 3.61 . Found C, 58.60; H, 4.61 ; N, 3.57. 
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Reference Example 164 

[03591 In toluene (20ml), ethanol (2ml) and water (2ml) were suspended 7-bromo-1 -(4-methoxybenzyt)-2,3-dihydro- 
1 -benzazepine-4-carboxylic acid (300mg), 4-propoxyethoxyphenyl borate (346mg) and potassium carbonate (534mg), 

5 and the suspension was stirred under argon atmosphere for 30 minutes. Then, to the suspension was added tetrak- 
istriphenylphosphinepalladium (63mg), and the mixture was heated at 100°C for 4 hours under argon atmosphere. 
After allowing to cool, water was added to the mixture, which was made acidic (pH = 4) with 1 N hydrochloric acid and 
extracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried with magnesium 
sulfate. The solvent was evaporated under reduced pressure, the resulting residue was purified with silica gel column 

10 chromatography (hexane : ethyl acetate = 1 : 1) and the resulting solid was recrystallized from hexane-ethyl acetate 
to give 1 -(4-methoxybenzyl)-7-(4-propoxyethoxyphenyl)-2,3-dihydro-1 -benzazepine-4-carboxylic acid (1 1 7mg) as yel- 
low crystals. 

1 H-NMR (200 MHz, CDCI3) 5 0.94 (t, 3H, J = 7.2 Hz), 1 .60 - 1 .70 (m, 2H), 2.76 (br, 2H), 3.31 (br, 2H), 3.51 (t, 2H, J = 
7.0 Hz), 3.79 - 3.84 (m, 5H), 4.16 (t, 2H, J = 4.6 Hz), 4.54 (s, 2H), 6.8B - 7.00 (m, 5H), 7.22 (d, 2H ( J = 8.8 Hz), 7.39 
15 (d, 1 H, J = 10.6 Hz), 7.47 (d, 2H, J = 8.4 Hz), 7.56 (d, 1H, J = 2.2 Hz), 7.92 (s, 1H). 

Reference Example 1 65 

[0360] In toluene (20ml), ethanol (2ml) and water (2ml) were suspended 7-bromo-1 -(4-methoxybenzy1)-2,3-dihydro- 
20 1 -benzazepine-4<:arboxylic acid (300mg), 4-butoxyethoxyphenyl borate (368mg) and potassium carbonate (534mg), 
and the suspension was stirred under argon atmosphere for 30 minutes. Then, to the suspension was added tetrak- 
istriphenylphosphinepalladium (63mg), and the mixture was heated at 100°C for 6 hours under argon atmosphere. 
After allowing to cool, water was added to the mixture, which was made acidic (pH = 4) with 1 N hydrochloric acid and 
extracted with ethyl acetate twice. The organic layer was washed with water and saturated brine and dried with mag- 
25 nesium sulfate. The solvent was evaporated under reduced pressure, the resulting residue was purified with silica gel 
column chromatography (hexane : ethyl acetate = 2 : 1 ) and the resulting solid was washed with hexane to give 7-(4-bu- 
toxyethoxyphenyl)-1-(4-methoxybenzyl)-2,3-dihydro-1-benzazepine-4-carboxylic acid (149mg) as yellow crystals. 
1 H-NMR (200 MHz, CDCI3) 8 0.93 (t, 3H, J = 7.2 Hz), 1 .25 - 1 .41 (m, 2H), 1 .58 - 1 .65 (m, 2H), 2.76 (br, 2H), 3.31 (br, 
2H), 3.56 (t, 2H, J = 7.0 Hz), 3.78 - 3.82 (m, 5H), 4.16 (t, 2H, J = 5.4 Hz), 4.54 (s, 2H), 6.88 - 7.000 (m, 5H), 7.22 (d, 
30 2H, J = 8.4 Hz), 7.39 (dd, 1H, J - 10.2, 2.4 Hz), 7.47 (d, 2H, J = 8.8 Hz), 7.57 (d, 1H, J = 2.4 Hz), 7.92 (s, 1H). Anal. 
Calcd. C 31 H35N0 3 Calcd. C, 74.23; H, 7.03; N, 2.79. Found C, 73.88; H, 6.78; N, 2.85. 

Reference Example 1 66 

35 [0361] To a solution of methyl 7-(4-propoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxylate (300mg) and 
3-thiophenecarboxyaldehyde (441 mg) in 1 ,2-dichloroethane (1 0ml) was added sodium triacetoxyborohydride (41 6mg), 
and the mixture was stirred under nitrogen atmosphere at room temperature overnight Then, water was added to the 
mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue was 

40 purified with silica gel column chromatography (hexane : ethyl acetate = 3 : 1) to give methyl 7-(4-propoxyethoxyphe- 
nyO-I^S-thienylmethyO^.S-dihydro-l-benzazepine^-carboxylate (375mg) as yellow oil. 

1 H-NMR (200 MHz, CDCI3) 6 0.94 (t, 3H, J = 7.4 Hz), 1 .60 - 1 .70 (m, 2H), 2.76 (t, 2H, J = 3.6 Hz), 3.31 (t, 2H, J = 3.6 
Hz), 3.51 (t, 2H, J = 6.6 Hz), 3.79 - 3.83 (m, 5H), 4.16 (t, 2H, J = 5.2 Hz), 4.56 (s, 2H), 6.90 - 7.04 (m, 4H), 7.12 - 7.14 
(m, 1H), 7.32 - 7.45 (m, 2H), 7.47 (d, 2H, J = 8.6 Hz), 7.55 (d, 1H, J = 2.2 Hz), 7.81 (s, 1H). 

45 

Reference Example 167 

[0362] To a solution of methyl 7-(4-propoxyethoxyphenyl)-1 -(3-thienylmethyl)-2,3-di hydro- 1 -benzazepine-4-carbox- 
ylate (375mg) in a mixture of tetrahydrofuran (24ml) and methanol (24ml) was added 1N sodium hydroxide solution 

so (8ml), and the mixture was stirred at room temperature overnight. Then, to the mixture was added water at 0°C, and 
1N hydrochloric acid was further added to make acidic (pH = 4), and the mixture was extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evapo- 
rated under reduced pressure, and the resulting solid was recrystallized from hexane-ethyl acetate to give 7-(4-propox- 
yethoxyphenyl)-1-(3-thienylmethyl)-2,3-dihydro-1-benzazepine-4-carboxylic acid (317mg) as yellow crystals. 

55 1H-NMR (200 MHz, CDCI 3 ) 5 0.94 (t, 3H, J = 7.4 Hz), 1.56 - 1.74 (m, 2H), 2.78 (t, 2H, J = 4.4 Hz), 3.51 (t, 2H, J = 6.8 
Hz), 3.81 (t, 2H, J = 4.4 Hz), 4.17 (t, 2H, J = 5.2 Hz), 4.58 (s, 2H), 6.91 - 7.05 (m, 4H), 7.13 (br, 1H), 7.33 - 7.49 (m, 
4H), 7.56 (d, 1H, J = 2.2 Hz), 7.91 (s, 1H). 

Anal. Calcd. C^H^NC^S Calcd. C, 69.95; H, 6.31; N, 3.02. Found C, 69.78; H, 6.30; N, 3.01. 
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Reference Example 168 

[0363] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2 > 3-dihydro-1-ben2a2epine-4-carboxylate (300mg) and 
3-thiophenecarboxyaldehyde (426mg) in 1 ,2-dichloroethane (1 0ml) was added sodium triacetoxyborohydride (402mg), 
and the mixture was stirred under nitrogen atmosphere at room temperature overnight. Then, water was added to the 
mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue was 
purified with silica gel column chromatography (hexane : ethyl acetate = 3 : 1 ) to give methyl 7-(4-butoxyethoxyphenyl)- 
1 -(3-thienylmethyl)-2 r 3-dihydro-1 -benzazepine-4-carboxylate (373mg) as yellow oil. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (t, 3H, J = 7.4 Nz); 1 .25 - 1 .45 (m, 2H), 1 .57 - 1 .65 (m, 2H), 2.76 (t, 2H, J = 3.6 Hz) 
3.31 (t, 2H, J = 4.6 Hz), 3.55 (t, 2H, J = 6.6 Hz), 3.78 - 3.83 (m, 5H), 4.16 (t, 2H, J = 5.2 Hz), 4.56 (s, 2H), 6.90 - 7.13 
(m, 5H), 7.32 - 7.41 (m, 2H), 7.47 (d, 2H, J = 8.8 Hz), 7.55 (s, 1 H), 7.81 (s, 1 H). 

Reference Example 169 

[0364] To a solution of methyl 7-(4-butoxyethoxyphenyl)-1 -(3-thienylmethyf)-2,3-dihydro-1 -benzazepine-4-carboxy- 
late (373mg) in a mixture of tetrahydrofuran (24ml) and methanol (24ml) was added 1N sodium hydroxide solution 
(8ml), and the mixture was stirred at room temperature for 3 days. Then, to the mixture was added water at 0°C, and 
1 N hydrochloric acid was further added to make acidic (pH = 4), and the mixture was extracted with ethyl acetate! The 
organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evapo- 
rated under reduced pressure, and the resulting solid was recrystallized from hexane-ethyl acetate to give 7-(4-butox- 
yethoxyphenyl)-1-(3-thienylmethyl)-2,3-dihydro-1-benzazepine-4-carboxylic acid (297mg) as yellow crystals 
1 H-NMR (200 MHz, CDCI 3 ) 8 0.93 (t, 3H, J = 7.2 Hz), 1 .34 - 1 .45 (m, 2H), 1 .57 - 1 .65 (m, 2H), 2.78 (t, 2H, J = 4 0 Hz) 
3.29 (t, 2H, J = 4.0 Hz), 3.55 (t, 2H, J = 6.6 Hz), 3.80 (t, 2H, J = 4.8 Hz), 4.16 (t, 2H, J = 5.2 Hz), 4.57 (s, 2H), 6 73 - 
7.00 (m, 3H), 7.03 (dd, 1 H, J = 5.0, 1 .4 Hz), 7.33 - 7.49 (m, 4H), 7.56 (d, 1 H, J = 1 .8 Hz), 7.90 (s, 1 H). 
Anai. Caicd. C 28 H 31 NO 4 S.0.i H 2 0 Cabd. C, 70.14; H, 6.56; N, 2.92. Found C, 69.85; H, 6.46; N, 2.bt>. 

Reference Example 170 

[0365] One droplet of pyridine was added to a solution of 2-hydroxymethylthiophene (1 .Og) in toluene (1 0ml), followed 
by addition of thionyl chloride (1 .56g). The mixture was stirred at room temperature for 1 hour, ethyl acetate was added 
thereto, and the mixture was washed with water. The organic layer was washed with 1 N sodium hydroxide solution, 
water and saturated brine, and dried with magnesium sulfate. The solvent was evaporated under reduced pressure to 
give 2-chloromethylthiophene (1 .16g) as deep brown oil. 

1 H-NMR (200 MHz, CDCI 3 ) 6 4.82 (s, 2H), 6.93 - 7.00 (m, 1 H), 7.09 (d, 1 H, J = 3.0 Hz), 7.31 (dd, 1H, J = 5.2, 1 .0 Hz). 
Reference Example 171 

[0366] To a suspension of 60% sodium hydride (0.16g) in DMF (5ml) which had been washed with hexane three 
times was added dropwise a solution of methyl 7-bromo-2,3-dihydro-1-benzazepine-4-carboxylate (1.00g) in DMF 
(10ml) under nitrogen atmosphere at 0°C. The temperature was returned to room temperature and the mixture was 
stirred for 1 hour. Then, to the mixture was added dropwise a solution of 2-chloromethylthiophene (1 .07g) in DMF (5ml) 
at 0°C. To the mixture was added sodium iodide (0.83g), and the mixture was heated at 60*0 overnight. To the mixture 
were added ethyl acetate and water, and the mixture was separated. The organic layer was washed with saturated 
brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure and the resulting residue 
was purified with silica gel column chromatography (hexane: ethyl acetate = 5: 1) to give methyl 7-bromo- 
1 -(2-thienylmehtyl)-2,3-dihydro-1 -benzazepine-4-carboxylate (0.82g) as yellow oil. 

1 H-NMR (200 MHz, CDCy 5 2.78 (t, 2H, J = 3.6 Hz), 3.27 (t, 2H, J = 3.6 Hz), 3.80 (s, 3H), 4.65 (s, 2H), 6.82 (d 1H 
J = 7.8 Hz), 6.70 - 7.03 (m, 2H), 7.24 - 7.35 (m, 2H), 7.47 (d, 1 H, J = 2.8 Hz), 7.61 (s, 1 H). 

Reference Example 172 

[0367] To a solution of methyl 7-bromo-1-(2-thienylmethyI)-2,3-dihydro-1-benzazepine-4-carboxylate (810mg) in a 
mixture of tetrahydrofuran (60ml) and methanol (60ml) was added 1 N sodium hydroxide solution (21 ml), and the mixture 
was stirred at room temperature overnight. Then, to the mixture was added water at 0°C, and 1 N hydrochloric acid 
was further added to make acidic (pH = 4), and the mixture was extracted with ethyl acetate. The organic layer was 
washed with water and saturated brine and dried with magnesium sulfate. The solvent was evaporated under reduced 
pressure, and the resulting solid was recrystallized from hexane-ethyl acetate to give 7-bromo-1 -(2-thienylmethyl)- 
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2,3-dihydro-1 -benzazepine-4-carboxylic acid (574mg) as yellow crystals. 

1 H-NMR (200 MHz, CDCI3) 5 2.79 (t, 2H, J = 4.4 Hz), 3.30 (t, 2H, J = 4.8 Hz), 4.66 (s, 2H), 6.83 (d, 1H, J = 4.4 Hz), 

6.97 - 7.01 (m, 2H), 7.24 - 7.49 (m, 21 H), 7.48 (d, 1H, J = 2.4 Hz), 7.71 (s, 1H). 

Anal. Cated. C 16 H 14 N02SBr Calcd. C, 52.76; H, 3.87; N, 3.85. Found C, 52.80; H, 3.95; N, 3.68. 

5 

Reference Example 173 

[0368] In toluene (30ml), ethanol (3ml) and water (3ml) were suspended 7-bromo-1-(2-thienylmethyI)-2,3-dihydro- 
1 -benzazepine-4-carboxylic acid (500mg), 4-propoxyethoxyphenyl borate (61 5mg) and potassium carbonate (949mg), 

10 and the suspension was stirred under argon atmosphere for 30 minutes. Then, to the suspension was added tetrak- 
istriphenylphosphinepalladium (111mg), and the mixture was heated under argon atmosphere at 100°C for 6 hours. 
After allowing to cool, water was added thereto, and the mixture was extracted with ethyl acetate. The organic layer 
was washed with saturated brine and dried with magnesium sulfate. The solvent was evaporated under reduced pres- 
sure and the resulting residue was purified with silica gel column chromatography (hexane : ethyl acetate = 1 : 1), 

is which was recrystallized from hexane-ethyl acetate to give 7-(4-propoxyethoxypheny1)-1 -(2-thienylmethyl)-2,3-dihydro- 
1 -benzazepine-4-carboxylic acid (269mg). 

1 H-NMR (200 MHz, CDCI3) 5 0.94 (t, 3H, J = 7.6 Hz), 1 .59 - 1 .74 (m, 2H), 2.79 (br, 2H), 3.30 (br, 2H), 3.51 (t, 2H, J = 
6.6 Hz), 3.81 (t, 2H, J = 5.0 Hz), 4.15 (br, 2H), 4.68 (br, 2H), 6.90 - 7.10 (m, 5H), 7.23 - 7.26 (m, 1H), 7.43 - 7.47 (m, 
3H), 7.54 (br, 1H), 7.90 (s, 1H). 
20 Anal. Calcd. C^H^NC^S-O^HgO Calcd. C, 69.41; H, 6,34; N, 3.00. Found C, 69.18; H, 6.05; N, 3.01. 

Reference Example 174 

[0369] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2,3-dihydro-1 -benzazepine-4-carboxylate (300mg) and thi- 
25 ophene-2-carboxy aldehyde (422mg) in 1 ,2-dichloroethane (1 0ml) was added sodium triacetoxyborohydride (796mg), 
and the mixture was stirred under nitrogen atmosphere at room temperature overnight Then, water was added to the 
mixture, and the mixture was extracted with ethyl acetate. 

[0370] The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evap- 
orated under reduced pressure, and the resulting residue was purified with silica gel column chromatography (hexane : 
30 ethyl acetate = 3 : 1) to give methyl 7-(4-butoxyethoxyphenyl)-1-(2-thienylmethyl)-2,3-dihydro-1-benzazepine-4-car- 
boxylate (373mg) as yellow oil. 

1 H-NMR (200 MHz, CDCI3) 5 0.93 (t, 3H, J = 7.0 Hz), 1 .30 - 1 .47 (m, 2H), 1 .56 - 1 .71 (m, 2H), 2.80 (t, 2H, J = 5.4 Hz), 
3.32 (t, 2H, J = 5.4 Hz), 3.55 (t, 2H, J = 7.0 Hz), 3.78 - 3.83 (m, 5H), 4.16 (t, 2H, J = 5.0 Hz), 4.71 (s, 2H), 6.96 - 7.02 
(m, 5H), 7.29 (dd, 1 H, J = 4.8, 1 .4 Hz), 7.40 - 7.49 (m, 3H), 7.55 (d, 1 H, J = 2.2 Hz), 7.80 (s, 1 H). 

35 

Reference Example 175 

[0371 ] To a solution of methyl 7-(4-butoxyethoxyphenyl)-1 -(3-thienylmethyf)-2,3-dihydro-1 -benzazepine-4-carboxy- 
late (373mg) in a mixture of tetrahydrofuran (24ml) and methanol (24ml) was added 1 N sodium hydroxide solution 

40 (8ml), and the mixture was stirred at room temperature for 1 day. Then, to the mixture was added water at 0°C, and 
1 N hydrochloric acid was further added to make acidic (pH = 4), and the mixture was extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evapo- 
rated under reduced pressure, and the resulting solid was recrystallized from hexane-ethyl acetate to give 7-(4-butox- 
yethoxyphenyl)-1-(2-thienylmethyl)-2,3-dihydro-1-benzazepine-4-carboxylic acid (249mg) as yellow crystals. 

45 1H-NMR (200 MHz, CDCI 3 ) 6 0.93 (t, 3H, J = 7.4 Hz); 1 .34 - 1 .70 (m, 4H), 2.81 (t, 2H, J = 3.6 Hz), 3.34 (t, 2H, J = 3.6 
Hz), 3.55 (t, 2H, J = 6.6 Hz), 3.80 (t, 2H, J = 4.2 Hz), 4.16 (t, 2H, J = 5.6 Hz), 4.72 (s, 2H), 6.96 - 7.04 (m, 5H), 7.26 - 
7.31 (m, 1H), 7.41 - 7.49 (m, 3H), 7.55 (d, 1H, J = 2.2 Hz), 7.89 (S, 1H). 
Anal. Calcd. C2sH 31 N0 4 S Calcd. C, 70.41; H, 6.54; N, 2.93. Found C, 70.15; H, 6.51; N, 2.79. 

so Reference Example 176 

[0372] To a solution of methyl 7-(4-propoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxylate (300mg) and 
3-furaldehyde (378mg) in 1 ,2-dichloroethane (10ml) was added sodium triacetoxyborohydride (41 6mg), and the mixture 
was stirred under nitrogen atmosphere at room temperature overnight. Then, water was added to the mixture, and the 
55 mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium 
sulfate. The solvent was evaporated under reduced pressure, and the resulting residue was purified with silica gel 
column chromatography (hexane : ethyl acetate = 3 : 1) to give methyl 1-(3-furylmethyl)-7-(4-propoxyethoxyphenyl)- 
2,3-dihydro-1-benzazepine-4-carboxylate (362mg) as yellow oil. 
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1 H-NMR (200 MHz, CDCI 3 ) 5 0.94 (t, 3H, J = 7.4 Hz), 1 .57 - 1 .70 (m, 2H), 2.76 (t, 2H, J = 5.2 Hz), 3.27 (t, 2H, J = 5.2 
Hz), 3.51 (t, 2H, J = 7.0 Hz), 3.79 - 3.84 (m, 5H), 4.16 (t, 2H, J = 5.2 Hz), 4.38 (s, 2H), 6.37 (d, 1H, J = 0.8 Hz), 6.96 - 
7.00 (m, 3H), 7.38 - 7.49 (m, 5H), 7.54 (d, 1 H, J = 2.2 Hz), 7.79 (s, 1 H). 

5 Reference Example 177 

[0373] To a solution of methyl 1-(3-furylmethyl)-7-(4-propox^ 

late (362mg) in a mixture of tetrahydrofuran (24ml) and methanol (24ml) was added 1N sodium hydroxide solution 
(8ml), and the mixture was stirred at room temperature for 5 days. Then, to the mixture was added water at 0°C, and 
10 1 N hydrochloric acid was further added to make acidic (pH = 4), and the mixture was extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evapo- 
rated under reduced pressure, and the resulting solid was washed with hexane to give 1 -(3-furylmethyl)-7-(4-propox- 
yethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxyIic acid (307mg) as yellow crystals. 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.95 (t, 3H, J = 7.4 Hz), 1 .60 - 1 .70 (m, 2H), 2.80 (br, 2H), 3.30 (b, 2H), 3.52 (t, 2H, J = 
15 6.6 Hz), 3.81 (t, 2H, J = 4.0 Hz), 4.1 7 (t, 2H, J = 5.0 Hz), 4.40 (s, 2H), 6.39 (s, 1 H), 6.95 - 7.01 (m, 3H), 7.39 - 7.49 (m, 
5H), 7.54 (d, 1 H, J = 2.2 Hz), 7.89 (s, 1 H). 

Anal. Calcd. C^H^NOg Calcd. C, 72.46; H, 6.53; N, 3.13. Found C, 72.13; H, 6.45; N, 3.00. 
Reference Example 1 78 

20 

[0374] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxylate (300mg) and 
3-furaldehyde (365mg) in 1 ,2-dichloroethane (10ml) was added sodium triacetoxyborohydride (402mg), and the mixture 
was stirred under nitrogen atmosphere at room temperature for 5 days. Then, water was added to the mixture, and 
the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and dried with mag- 
25 nesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue was purified with silica 
gei coiumn chromatography (hexane : ethyi acetate = i : 1) to give methyi 7-(4-butoxyethoxyphenyi) -i -(3-furyimeihyi)- 
2,3-dihydro-1 -benzazepine-4-carboxylate (31 Omg) as yellow oil. 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.93 (t, 3H, J = 7.4 Hz), 1 .34 - 1 .50 (m, 2H), 1 .56 - 1 .69 (m, 2H), 2.76 (t, 2H, J = 7.2 Hz), 
3.28 (t, 2H, J = 5.6 Hz), 3.55 (t, 2H, J = 6.6 Hz), 3.78-3.83 (m, 5H), 4.16 (t, 2H, J = 5.0 Hz), 4.38 (s, 2H) r 6.38 (d, 1H, 
30 J = 0.8 Hz), 6.93 - 7.00 (m, 3H), 7.39 - 7.49 (m, 5H), 7.54 (d, 1 H, J = 2.2 Hz), 7.79 (s, 1 H). 

Reference Example 179 

[0375] To a solution of methyl 7-(4-butoxyethoxyphenyl)-1 -(3-furylmethyl)-2,3-dihydro-1 -benzazepine-4-carboxylate 
35 (31 Omg in a mixture of tetrahydrofuran (21ml) and methanol (21 ml) was added 1 N sodium hydroxide solution (7ml), 
and the mixture was stirred at room temperature for 3 days. Then, to the mixture was added water at 0°C, and 1N 
hydrochloric acid was further added to make acidic (pH = 4), and the mixture was extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evapo- 
rated under reduced pressure, and the resulting solid was washed with hexane to give 7-(4-butoxyethoxyphenyl)- 
40 1-(3-furylmethyl)-2,3-dihydro-1-benzazepine-4-carboxylicacid (312mg) as yellow crystals. 1 H-NMR (200 MHz, CDCI 3 ) 
8 0.93 (t, 3H, J = 7.2 Hz), 1 .31 - 1 .45 (m, 2H), 1 .55 - 1 .70 (m, 2H), 2.79 (t, 2H, J = 4.6 Hz), 3.30 (t, 2H, J = 4.6 Hz), 
3.56 (t, 2H, J = 6.6 Hz), 3.81 (t, 2H, J = 4.8 Hz), 4.16 (t, 2H, J = 5.0 Hz), 4.40 (s, 2H), 6.38 (s, 1H), 6.95 - 7.01 (m, 3H), 
7.40 - 7.49 (m, 5H), 7.55 (d, 1 H, J = 2.2 Hz), 7.90 (s, 1 H). 

Anal. Calcd. CggH^NOs-O^O Calcd. C, 72.29; H, 6.80; N, 3.01. Found C, 72.15; H, 6.95; N, 2.93. 

45 

Reference Example 1 80 

[0376] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2 J 3-dihydro-1-benzazepine-4-carboxylate (300mg) and 
2-ethoxybenzaldehyde (570mg) in 1 ,2-dichloroethane (10ml) was added sodium triacetoxyborohydride (402mg), and 

50 the mixture was stirred under nitrogen atmosphere at room temperature for 5 days. Then, water was added to the 
mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue was 
purified with silica gel column chromatography (hexane : ethyl acetate = 3 : 1 ) to give methyl 7-(4-butoxyethoxyphenyl)- 
1 -(2-ethoxybenzyl)-2,3-dihydro-1 -benzazepine-4-carboxylate (402mg) as yellow oil. 

55 1 H-NMR (200 MHz, CDC! 3 ) 8 0.93 (t, 3H, J = 7.4 Hz), 1 .33 - 1 .64 (m, 7H), 2.81 (t, 2H, J = 4.4 Hz), 3.34 (t, 2H, J = 4.4 
Hz), 3.55 (t, 2H, J = 6.6 Hz), 3.78 - 3.82 (m, 5H), 4.04 - 4.18 (m, 4H), 4.58 (s, 2H), 6.74 - 6.99 (m, 6H), 7.14 (d, 1H, J 
- 7.8 Hz), 7.32 (dd, 1 H, J = 8.4, 2.6 Hz), 7.46 (d, 2H, J = 8.8 Hz), 7.54 (d, 1 H, J = 2.2 Hz), 7.84 (s, 1 H). 
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Reference Example 181 

[03771 To a solution of methyl 7-(4-butoxyethoxyphenyl)-1 -(2-ethoxybenzyi)-2,3-dihydro-1 -benzazepine-4-carboxy- 
late (402mg) in a mixture of tetrahydrofuran (24ml) and methanol (24ml) was added 1N sodium hydroxide solution 

5 (8ml), and the mixture was stirred at room temperature for 4 days. Then, to the mixture was added water at 0°C, and 
1 N hydrochloric acid was further added to make acidic (pH = 4), and the mixture was extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evapo- 
rated under reduced pressure, which was recrystallized from hexane ethyl acetate to give 7-(4-butoxyethoxyphenyl)- 
1-(2-ethoxybenzyl)-2,3-dihydro-1-benzazepine-4-cart>oxylic acid (297mg) as yellow crystals. 

10 1H-NMR (200 MHz, CDCI3) 5 0.93 (t, 3H, J = 7.0 Hz), 1 .34 - 1 .47 (m, 5H), 1 .50 - 1 .65 (m, 2H), 2.83 (br, 2H), 3.37 (br, 
2H), 3.55 (t, 2H, J = 6.6 Hz), 3.80 (t, 2H, J = 4.4 Hz), 4.10 (q, 2H, J = 5.0 Hz), 4.16 (t, 2H, J = 4.8 Hz), 4.59 (s, 2H), 
6.82 (d, 1H, J = 8.8 Hz), 6.90 - 6.99 (m, 5H). 7.15 (d, 1H, J = 7.4 Hz), 7.26 - 7.37 (m, 1H), 7.46 (d, 2H, J = 8.8 Hz), 
7.56 (d, 1H, J = 2.2 Hz), 7.94 (s, 1H). 

Anal. Calcd. C^H^NOg Calcd. C, 74.54; H, 7.23; N, 2.72. Found C, 74.48; H, 7.17; N, 2.92. 

15 

Reference Example 1 82 

[0378] To a solution of 3-hydroxybenzaldehyde (10.0g) in DMF (120ml) were added potassium carbonate (15.8g) 
and 1-bromopropane (12.1g), and the mixture was stirred under nitrogen atmosphere at room temperature overnight. 
20 Then, water was added to the mixture, which was extracted with ethyl acetate and washed with 1 N sodium hydroxide 
solution twice, with water three times and with saturated brine once. After dried with magnesium sulfate, the solvent 
was evaporated under reduced pressure to give 3-propoxybenzaldehyde (13.4g) as colorless liquid. 
1 H-NMR (200 MHz, CDCI3) 5 1 .05 (t, 3H, J = 7.4 Hz), 1 .75 - 1 .93 (m, 2H), 3.99 (t, 2H, J = 6.6 Hz), 7.1 5 - 7.21 (m, 1 H), 
7.39 (d, 1H, J = 2.6 Hz), 7.41 - 7.45 (m, 2H). 

25 

Reference Example 1 83 

[0379] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2 ? 3-dihydro-1-benzazepine-4-carboxyiate (300mg) and 
3-propoxybenzaldehyde (623mg) in 1 ,2-dichloroethane (1 0ml) was added sodium triacetoxyborohydride (804mg), and 

30 the mixture was stirred under nitrogen atmosphere at room temperature for 5 days. Then, water was added to the 
mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue was 
purified with silica gel column chromatography (hexane : ethyl acetate = 3 : 1 ) to give methyl 7-(4-butoxyethoxyphenyl)- 
1 -(3-propoxybenzyl)-2,3-dihydro-1 -benzazepine-4-carboxylate (41 2mg) as yellow oil. 

35 1H-NMR (200 MHz, CDCI3) 5 0.89 - 1.09 (m, 6H), 1.33-1.45 (m, 2H), 1.55 - 1.65 (m, 2H), 1.74 - 1.85 (m, 2H), 2.78 
(t, 2H, J = 5.2 Hz), 3.31 (t, 2H, J = 5.2 Hz), 3.55 (t, 2H, J = 7.0 Hz), 3.78 - 3.83 (m, 5H), 3.90 (t, 2H, J = 6.6 Hz), 4.16 
(t, 2H, J = 5.4 Hz), 4.55 (s, 2H), 6.80 - 6.89 (m, 4H), 6.97 (d, 2H, J = 8.8 Hz), 7.22 - 7.49 (m, 4H), 7.54 (d, 1 H, J = 2.2 
Hz), 7.82 (S, 1H). 

40 Reference Example 184 

[0380] To a solution of methyl 7-(4-butoxyethoxyphenyI)-1 -(3-propoxybenzyl)-2,3-dihydro-1 -benzazepine-4-carbox- 
ylate (412mg) in a mixture of tetrahydrofuran (24ml) and methanol (24ml) was added 1N sodium hydroxide solution 
(8ml), and the mixture was stirred at room temperature for 4 days. Then, to the mixture was added water at 0°C, and 

45 1 n hydrochloric acid was further added to make acidic (pH = 4), and the mixture was extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evapo- 
rated under reduced pressure, which was recrystallized from hexane-ethyl acetate to give 7-(4-butoxyethoxyphenyl)- 
1-(3-propoxybenzyl)-2,3-dihydro-1-benzazepine-4-carboxylic acid (308mg) as yellow crystals. 1 H-N MR (200 MHz, 
CDCI3) 5 0.93 (t, 3H, J = 7.4 Hz), 1 .03 (t, 3H, J = 7.2 Hz), 1 .30 - 1 .50 (m, 2H), 1 .50 - 1 .70 (m, 2H), 1 .74 - 1 .85 (m, 2H), 

50 2.81 (br, 2H), 3.35 (br, 2H),3.56 (t, 2H, J = 6.6 Hz), 3.81 (t, 2H, J = 4.4 Hz), 4.16 (t, 2H, J = 5.6 Hz), 4.57 (s, 2H), 6.81 
- 6.91 (m, 4H), 6.98 (d, 2H, J = 8.8 Hz), 7.24 - 7.35 (m, 1H), 7.38 (dd, 1H, J = 8.4, 1.4 Hz), 7.47 (d, 2H, J = 8.8 Hz), 
7.56 (d, 1H, J = 1.4 Hz), 7.93 (s, 1H). 

Anal. Calcd. C^H^NC^ Calcd. C, 74.83; H, 7.42; N, 2.64. Found C, 74.76; H, 7.38; N, 2.74. 

55 Reference Example 185 

[0381] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxylate (300mg) and 
2,5-dimethoxybenzaldehyde (631 mg) in 1 ,2-dichloroethane (10ml) was added sodium triacetoxyborohydride 
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(8042mg), and the mixture was stirred under nitrogen atmosphere at room temperature for 5 days. Then, water was 
added to the mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated 
brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue 
was purified with silica gel column chromatography (hexane : ethyl acetate = 3 : 1) to give methyl 7-(4-butoxyethoxy- 
5 phenyl)-1 -(2,5-dimethoxybenzyl)-2,3-dihydro-1 -benzazepine-4-carboxylate (290mg) as yellow oil. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (t, 3H, J = 7.4 Hz), 1 .37 - 1 .45 (m, 2 H), 1 .55 - 1 .70 (m, 2H), 3.82 (br, 2H), 3.34 (br, 
2H), 3.55 (t, 2H, J = 7.0 Hz), 3.70 (s, 3H) t 3.78 - 3.84 (m, 8H), 4.16 (t, 2H, J = 5.4 Hz), 4.53 (s, 2H), 6.75 - 6.83 (m, 
4H), 6.97 (d, 2H, J = 8.8 Hz), 7.30 (dd, 1 H, J = 8.8, 1 .3 Hz), 7.46 (d, 2H, J = 8.8 Hz), 7.57 (d, 1 H, J = 1 .3 Hz) r 7.83 (s, 1 H). 

io Reference Example 186 

[0382] To a solution of methyl 7-(4-butoxyethoxyphenyl)-1 -(3-propoxybenzyl)-2,3-dihydro-1 -benzazepine-4-carbox- 
ylate (290mg) in a mixture of tetrahydrof uran (21ml) and methanol (21ml) was added 1N sodium hydroxide solution 
(7ml), and the mixture was stirred at room temperature for 4 days. Then, to the mixture was added water at 0°C, and 

15 1 N hydrochloric acid was further added to make acidic (pH = 4), and the mixture was extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evapo- 
rated under reduced pressure, which was recrystallized from hexane-ethyl acetate to give 7-(4-butoxyethoxyphenyl)- 
1 -(2,5-dimethoxybenzyl)-2,3-dihydro-l-benzazepine-4-carboxylic acid (237mg) as yellow crystals. 
1 H-IMMR (200 MHz, CDCI 3 ) 8 0.93 (t, 3H, J = 6.8 Hz), 1 .32 - 1 .45 (m, 2H), 1 .50 - 1.64 (m, 2H), 2.83 (br, 2H), 3.35 (br, 

20 2H), 3.55 (t, 2H, J = 6.6 Hz), 3.71 (s, 3H), 3.80 (t, 2H, J = 5.0 Hz), 3.84 (s, 3H), 4.16 (t, 2H, J = 5.6 Hz), 4.55 (s, 2H), 
6.75 - 6.83 (m, 4H), 6.97 (d, 2H, J = 8.8 Hz), 7.35 (dd, 1H, J = 8.8, 1.3 Hz), 7.46 (d, 2H, J = 8.8 Hz), 7.54 (d, 1H, J = 
1.3 Hz), 7.93 (s, 1H). 

Anal. Calcd. C32H 37 NO 6 .0.1H 2 O Calcd. C, 72.05; H, 7.03; N, 2.63. Found C, 71.83; H, 7.18; N, 2.57. 
25 Example Reference 1 87 

[0383] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxylate (300mg) and 
2-fluorobenzaldehyde (471 mg) in 1 ,2-dichloroethane (10m!) was added sodium triacetoxyborohydride (402mg), and 
the mixture was stirred under nitrogen atmosphere at room temperature for 5 days. Then, water was added to the 
30 mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue was 
purified with silica gel column chromatography (hexane:ethyl acetate=3:1) to give methyl -7-(4-butoxyethoxyphenyl)- 
1 -(2-fluorobenzyl)-2,3-dihydro-1 -benzazepine-4-carboxylate (382mg) as yellow oil. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (t, 3H, J = 7.0 Hz), 1 .30 - 1 .45 (m, 2H), 1 .54 - 1 .70 (m, 2H), 2.80 (t, 2H, J = 4.0 Hz), 
35 3.31 (t, 2H, J = 5.2 Hz), 3.55 (t, 2H, J = 6.6 Hz), 3.78 - 3.83 (m 5H), 4.16 (t, 2H, J = 5.2 Hz), 4.63 (s, 2H), 6.82 (d, 1 h! 
J = 8.8 Hz), 6.95 - 7.48 (m, 9H), 7.56 (d, 1H, J = 2.2 Hz), 7.82 (s, 1 H). 

Reference Example 188 

40 [0384] To a solution of methyl 7-(4-butoxyethoxyphenyl)-1-(2-fluorobenzy0^ 

late (382mg) in a mixture of tetrahydrof uran (24ml) and methanol (24ml) was added 1N sodium hydroxide solution 
(8ml), and the mixture was stirred at room temperature for 4 days. Then, to the mixture was added water at 0°C, and 
1 N hydrochloric acid was further added to make acidic (pH = 4), and the mixture was extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evapo- 
rated under reduced pressure, which was recrystallized from hexane-ethyl acetate to give 7-(4-butoxyethoxyphenyl)- 
1-(2-fluorobenzyl)-2,3-dihydro-1-benzazepine-4-carboxylic acid (309mg) as yellow crystals. 1 H-NMR (200 MHz, 
CDCI 3 ) 5 0.93 (t, 3H, J = 7.2 Hz), 1 .34 - 1 .45 (m, 2H), 1 .54 - 1 .65 (m, 2H), 2.81 (br, 2H), 3.37 (br, 2H), 3.55 (t, 2H, J = 
6.8 Hz), 3.80 (t, 2H, J = 4.4 Hz), 4.16 (t, 2H, J = 5.6 Hz), 4.65 (s, 2H), 6.84 (d, 1H, J = 8.4 Hz), 6.98 (d, 2H, J = 8.8 
Hz), 7.06 - 7.15 (m, 2H), 7.24 - 7.40 (m, 3H), 7.46 (d, 2H, J = 8.8 Hz), 7.57 (d, 1H, J = 2.6 Hz), 7.93 (s, 1H). 

so Anal. Calcd. C^H^NC^F Calcd. C, 73.60; H, 6.59; N, 2.86. Found C, 73.48; H, 6.46; N, 3.01 . 

Reference Example 1 89 

[0385] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2 f 3-dihydro-1-benzazepine-4-carboxylate (500mg) and 
55 1 -methyl-2-imidazolecarboxyaldehyde (696mg) in 1 ,2-dbhloroethane (20ml) was added sodium triacetoxyborohydride 
(804mg), and the mixture was stirred under nitrogen atmosphere at room temperature for 4 days. Then, water was 
added to the mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated 
brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue 
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was purified with silica gel column chromatography (ethyl acetate) to give methyl 7-(4-butoxyethoxyphenyl)-1 -[(1 -meth- 
ylimidazol^-ylJmethylJ^.S-dihydro-l-benzazepine-A-carboxylate (367mg) as yellow oil. 

1 H-NMR (200 MHz, CDCy 5 0.93 (t, 3H, J = 7.2 Hz), 1 .38 - 1 .45 (m, 2H), 1 .54 - 1 .65 (m, 2H), 2.41 (t, 2H, J = 4.4 Hz), 
3.30 (t, 2H, J = 5.0 Hz), 3.51 (s, 3H), 3.56 (t, 2H, J = 6.2 Hz), 3.79 - 3.83 (m, 5H), 4.17 (t, 2H, J = 4.4 Hz), 4.61 (s, 2H), 
5 6.88 (d, 1 H, J = 1 .0 Hz), 6.97 - 7.06 (m, 4H), 7.44 - 7.50 (m, 3H), 7.56 (d, 2H, J = 2.2 Hz), 7.77 (s, 1 H). 

Reference Example 190 

[0386] To a solution of methyi 7-(4-butoxyethoxyphenyl)-1-[(1-methylimidazol-2-yl)methyl]-2 l 3-dihydro-1-ben- 
10 zazepine-4-carboxylate (367mg) in a mixture of tetrahydrofuran (24ml) and methanol (24ml) was added 1N sodium 
hydroxide solution (8ml), and the mixture was stirred at room temperature for 3 days. Then, to the mixture was added 
water at 0°C, and 1 N hydrochloric acid was further added to neutralize, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was 
evaporated under reduced pressure, which was recrystallized from hexane-ethyl acetate to give 7-(4-butoxyethoxyphe- 
15 nyl)-1 -[(1 -methylimidazol-2-yi)methyl]-2,3-dihydro-1 -benzazepine-4-carboxylic acid (285mg) as yellow crystals. 

1 H-NMR (200 MHz, CDCI3) 5 0.93 (t, 3H, J = 7.4 Hz), 1 .30 - 1 .50 (m, 2H), 1 .54 - 1 .70 (m, 2H), 2.47 (br, 2H), 3.32 (br, 
2H), 3.54 - 3.59 (m, 5H), 3.80 (t, 2H, J = 4.4 Hz), 4.16 (t, 2H, J = 5.4 Hz), 4.68 (s, 2H), 6.88 (s, 1H), 6.98 (d, 2H, J = 
8.4 Hz), 7.03 - 7.07 (m, 2H), 7.45 - 7.49 (m, 3H), 7.57 (d, 1H, J = 2.2 Hz), 7.85 (s, 1H). 
Anal. Calcd. C^H^C^ Calcd. C, 70.42; H, 7.39; N, 8.80. Found C, 70.27; H, 7.43; N, 8.73. 

20 

Reference Example 191 

[0387] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxylate (300mg) and 
2-thiazolecarboxyaldehyde (445mg) in 1 ,2-dichloroethane (20ml) was added sodium triacetoxyborohydride (416mg), 
25 and the mixture was stirred under nitrogen atmosphere at room temperature for 1 day. Then, water was added to the 
mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue was 
purified with silica gel column chromatography (hexane : ethyl acetate = 2 : 1 ) to give methyl 7-(4-butoxyethoxyphenyl)- 

1- (thiazol-2-ylmethyl)-2,3-dihydro-1-benzazepine-4-carboxylate (212mg) as yellow oil. 

30 1H-NMR (200 MHz, CDCI3) 8 0.93 (t, 3H, J = 7.2 Hz), 1 .34 - 1 .45 (m, 2H), 1 .57 - 1 .70 (m, 2H), 2.87 (t, 2H, J = 4.4 Hz), 
3.42 (t, 2H, J = 4.4 Hz), 3.55 (t, 2H, J = 6.6 Hz), 3.78 - 3.82 (m, 5H), 4.16 (t, 2H, J = 5.6 Hz), 4.86 (s, 2H), 6.95 - 7.00 
{m, 3H), 7.30 (d, 1H, J = 3.2 Hz), 7.40 (dd, 1H, J = 8.4, 2.2 Hz), 7.46 (d, 2H, J = 8.6 Hz), 7.56 (d, 1H, J = 2.6 Hz), 7.78 
- 7.81 (m, 2H). 

35 Reference Example 192 

[0388] To a solution of methyl 7-(4-butoxyethoxyphenyl)-1-(thiazol-2-ylmethyl)-2,3-dihydro-1-benzazepine-4-car- 
boxylate (212mg) in a mixture of tetrahydrofuran (18ml) and methanol (18ml) was added 1 N sodium hydroxide solution 
(6ml), and the mixture was stirred at room temperature overnight. Then, to the mixture was added water at 0°C, and 
40 1 N hydrochloric acid was further added to neutral, and the mixture was extracted with ethyl acetate. The organic layer 
was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evaporated under 
reduced pressure, which was recrystallized from hexane-ethyl acetate to give 7-(4-butoxyethoxyphenyl)-1 -(thiazol- 

2- ylmethyl) -2,3-dihydro-1-benzazepine-4-carboxy1ic acid (153mg) as yellow crystals. 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.93 (t, 3H, J = 7.6 Hz), 1 .34 - 1 .45 (m, 2H), 1 .54 - 1 .65 (m, 2H), 2.89 (br, 2H), 3.45 (br, 
45 2H), 3.55 (t, 2H, J = 6.6 Hz), 3.80 (t, 2H, J = 4.4 Hz), 4.16 (t, 2H, J - 5.6 Hz), 4.88 (s, 2H), 6.96 - 7.01 (m, 3H), 7.31 
(d, 1H, J = 3.2 Hz), 7.46 - 7.49 (m, 3H), 7.57 (d, 1H, J = 2.6 Hz), 7.80 (d, 1H, J = 3.4 Hz), 7.91 (s, 1H). 
Anal. Calcd. C^H^N^S Calcd. C, 67.76; H, 6.32; N, 5.85. Found C, 67.76; H, 6.39; N, 5.70. 

Reference Example 193 

50 

[0389] To a solution of methyl 7-bromo-2 J 3-dihydro-1-benzazepine-4-carboxylate (1.5g) and 2-methoxybenz alde- 
hyde (3.62g) in 1 ,2-dichloroethane (50ml) was added sodium triacetoxyborohydride (2.82g), and the mixture was stirred 
under nitrogen atmosphere at room temperature for 1 day. Then, water was added to the mixture, and the mixture was 
extracted with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. 
55 The solvent was evaporated under reduced pressure, and the resulting residue was purified with silica gel column 
chromatography (hexane:ethyl acetate=5:1) to give methyl 7-bromo-1-(2-methoxybenzyl)-2,3-dihydro-1-benzazepine- 
4-carboxylate (1 .62g) as yellow oil. 

1 H-NMR (200 MHz, CDCI3) 6 2.79 (t, 2H, J = 5.2 Hz), 3.29 (t, 2H, J = 5.6 Hz), 3.80 (s, 3H) ( 3.86 (s, 3H), 4.50 (s, 2H), 
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6.60 (d, 1H, J = 9.2 Hz), 6.88 - 7.07 (m, 3H), 7.16 (dd, 1H, J = 8.8, 2.6 Hz), 7.20 - 7.31 (m, 1H), 7.46 (d, 1H, J m 2.6 
Hz), 7.64 (s, 1H). 

Reference Example 194 

5 

[0390] In toluene (25ml), ethanol (2.5ml) and water (2.5ml) were suspended methyl 7-bromo-1-(2-methoxybenzyl)- 
2,3-dihydro-1-benzazepine-4-carboxylate (712mg), 4-propoxyphenyl borate (416mg) and potassium carbonate 
(636mg), and the suspension was stirred under argon atmosphere for 30 minutes. Then, to the suspension was added 
tetrakistriphenylphosphinepalladium (143mg) and the mixture was heated under argon atmosphere at 100°C for 5 
10 hours. After allowing to cool, water was added thereto, and the mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evaporated under reduced 
pressure and the resulting residue was purified with silica gel column chromatography (hexane : ethyl acetate = 3:1) 
to give methyl 7-(4-propoxyphenyf)-1 -(2-methoxybenzyl)-2,3-dihydro-1 -benzazepine-4^carboxylate (663mg) as yellow 
oil. 

is 1H-NMR (200 MHz, CDCI 3 ) 8 1 .05 (t, 3H, J = 7.2 Hz); 1 .81 - 1 .88 (m, 2H), 2.82 (t, 2H, J = 5.2 Hz), 3.34 (t, 2H, J = 5.2 
Hz), 3.82 (s, 3H), 3.88 (s, 3H), 3.95 (t, 2H, J = 6.6 Hz), 4.56 (s, 2H), 6.76 - 7.15 (m, 6H), 7.26 - 7.35 (m, 2H), 7.45 (d, 
2H, J = 8.8 Hz), 7.57 - 7.60 (m, 1H), 7.84 (s, 1H). 

Reference Example 195 

20 

[0391] To a solution of methyl 7-(propoxyphenyl)-1-(2-methoxybenzyl)-2,3<lihydro-1-benzazepine^-carboxylate 
(601 mg) in a mixture of tetrahydrofuran (39ml) and methanol (39ml) was added 1 N sodium hydroxide solution (1 3ml), 
and the mixture was stirred at room temperature for 4 days. Then, to the mixture was added water at 0°C, and 1N 
hydrochloric acid was further added to neutral, and the mixture was extracted with ethyl acetate. The organic layer 

25 was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evaporated under 
reduced pressure, which was recrystaiiized from hexane-ethyi acetate to give /-(4-propoxyphenyi)-1-(2-methoxyben- 
zyi)-2,3-dihydro-1 -benzazepine-4-carboxylic acid (406mg) as yellow crystals. 1 H-NMR (200 MHz, CDCI3) 8 1 .05 (t, 3H, 
J = 7.2 Hz), 1 .77 - 1 .88 (m, 2H), 2.84 (t, 2H, J - 4.8 Hz), 3.37 (t, 2H, J = 4.8 Hz), 3.88 (s, 3H), 3.95 (t, 2H, J = 6.6 Hz), 
4.58 (s, 2H), 6.79 d, 1H, J = 8.8 Hz), 6.92 - 6.96 (m, 4H), 7.14 (d, 1H, J = 6.0 Hz), 7.26 - 7.37 (m, 2H), 7.46 (d, 2H, J 

30 = 8.8 Hz), 7.56 (d, 1 H, J = 2.2 Hz), 7.95 (s, 1 H). 

Anal. Calcd. C^H^O^O^O Calcd. C, 75.56; H, 6.47; N, 3.04. Found C, 75.47; H, 6.58; N, 3.04. 

Reference Example 196 

35 [0392] To a suspension of 60% sodium hydride (1 .5g) in dry tetrahydrofuran (30ml) which had been washed with 
hexane three times was added dropwise a solution of 4-bromopyrazole (5.0g) in dry tetrahydrofuran (30ml) under 
nitrogen atmosphere at 0°C, the temperature was returned to room temperature, and the mixture was stirred for 1 hour. 
To the mixture was added dropwise a solution of methyl iodide (5.31 g) in dry tetrahydrofuran (20ml) under nitrogen 
atmosphere at 0°C, the temperature was returned to room temperature, and the mixture was stirred for 3 hours. The 

40 solution was diluted with tetrahydrofuran , and the insolubles were filtered with Celite. After the filtrate was concentrated 
under reduced pressure, hexane was further added, and the insolubles were filtered. The filtrate was concentrated 
under reduced pressure to give 4-bromo-1 -methylpyrazole (5.1 2g) as light yellow liquid. 
1 H-NMR (200 MHz, CDCI3) 8 3.89 (s, 3H), 7.38 (s, 1 H), 7.44 (s, 1 H). 

45 Reference Example 197 

[0393] To a solution of 4-bromo-1 -methylpyrazole (3.0g) in dry tetrahydrofuran (50ml) was added dropwise n-butyl- 
lithium (1 4.0ml, 1 .6M solution in hexane) under nitrogen atmosphere at -78°C. After 30 minutes, DMF (6.8g) was added 
dropwise under nitrogen atmosphere at-78°C, the temperature was returned to room temperature, and the mixture 

50 was stirred for 1 hour. Then, 1N hydrochloric acid (50m!) was added thereto at 0°C, and the mixture was stirred for 
30 minutes, made basic with 1 N sodium hydroxide solution and extracted with ethyl acetate three times. The extract 
was dried with magnesium sulfate, the solvent was evaporated under reduced pressure, and the resulting residue was 
purified with silica gel column chromatography (hexane : ethyl acetate = 1 : 2) to give 1 -methyipyrazole-4-carboxyal- 
dehyde (540mg) as light yellow oil. 

55 1H-NMR (200 MHz, CDCI 3 ) 8 3.97 (s, 3H), 7.91 (s, 1H) , 7.96 (s, 1H), 9.86 (s, 1H). 
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Reference Example 1 98 

[0394] To a solution of methyl 7-(4^utoxyethoxyphenyI)-2,3-dihydro-1-benzazepine-4-carboxyiate (388mg) and 
1-methylpyrazole-4-carboxyaldehyde (540mg) in 1 ,2-dichloroethane (15m!) was added sodium triacetoxyborohydride 

s (519mg), and the mixture was stirred under nitrogen atmosphere at room temperature for 1 day. Then, water was 
added to the mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated 
brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue 
was purified with silica gel column chromatography (hexane : ethyl acetate = 2 : 3) to give methyl 7-(4-butoxyethoxy- 
phenylJ-l-ftl-methylpyrazoW-yOmethylJ^.S-dihydro-l -benzazepine-4-carboxylate (321 mg) as yellow oil. 

10 1H-NMR (200 MHz, CDCI3) 5 0.93 (t, 3H, J = 7.4 Hz), 1 .34 - 1 .45 (m, 2H), 1 .50 - 1 .70 (m, 2H), 2.76 (t, 2H, J = 5.0 Hz), 
3.27 (t, 2H, J = 5.0 Hz), 3.56 (t, 2H, J= 7.0 Hz), 3.78-3.83 (m, 5H), 3.89 (s, 3H), 4.1 6 (t, 2H, J = 5.2 Hz), 4.42 (s, 2H), 
6.92 - 7.00 (m, 3H), 7.29 (s, 1 H), 7.40 (dd, 1 H, J = 8.4, 1 .8 Hz), 7.45 - 7.49 (m, 3H), 7.54 (d, 1 H, J = 2.2 Hz), 7.78 (s, 1 H). 

Reference Example 1 99 

is 

[0395] To a solution of methyl 7-(4-butoxyethoxyphenyl)-H(1-methylpyrazoU-y0methyl]-2,3-dihydro-1-ben- 
zazepine-4-carboxylate (321 mg) in a mixture of tetrahydrofuran (24ml) and methanol (24ml) was added 1N sodium 
hydroxide solution (8ml), and the mixture was stirred at room temperature for 3 days. Then, to the mixture was added 
water at 0°C, and 1 N hydrochloric acid was further added to neutral, and the mixture was extracted with ethyl acetate. 

20 The organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was 
evaporated under reduced pressure, which was recrystallizedfrom hexane-ethyl acetate to give 7-(4-butoxyethoxyphe* 
nyl)-1-[(1-mehylpyrazol-4-yl)methyl]-2,3-dihydro-1-benzazepine-4-carboxylic acid (239mg) as yellow crystals. 
1 H-NMR (200 MHz, CDCI 3 ) 6 0.93 (t, 3H, J = 7.4 Hz), 1 .34-1 .49 (m, 2H), 1 .55 - 1 .65 (m, 2H), 2.79 (t, 2H, J = 4.2 Hz), 
3.30 (t, 2H, J = 4.2 Hz), 3.56 (t, 2H, J = 8.6 Hz), 3.81 (t, 2H, J = 4.8 Hz), 3.90 (s, 3H), 4.16 (t, 2H, J = 5.2 Hz), 4.44 (s, 

25 2H), 6.94 - 7.01 (m, 3H), 7.30 (s, 1 H), 7.40-7.50 (m, 4H), 7.56 (d, 1 H, J = 2.0 Hz), 7.90 (s, 1 H). 
Anal. Calcd. C^H^C^ Calcd. C, 70.71 ; H, 6.99; N, 8.84. Found C, 70.52; H, 6.90; N, 8.70. 

Reference Example 200 

30 [0396] To a solution of 1 -methylpyrazole (1 0.Og) in dry tetrahydrofuran (200ml) was added dropwise n-butyllithium 
(91.3ml, 1.6M solution in hexane) at -78°C under nitrogen atmosphere. After 30 minutes, DMF (44.6g) was added 
dropwise thereto at -78°C under nitrogen atmosphere, the temperature was returned to room temperature, and the 
mixture was stirred for 2 hours. Then, to the mixture was added 1 N hydrochloric acid (200ml) at 0°C, the mixture was 
stirred for 30 minutes, made basic with 1N sodium hydroxide solution, and extracted with ethyl acetate three times. 

35 The mixture was dried with magnesium sulfate, and the solvent was evaporated-under reduced pressure to give 1 -me- 
thyl-5-pyrazolecarboxyaldehyde (11. 7g) as light yellow oil. 1 H-NMR (200 MHz, CDCI3) 8 4.19 (s, 3H), 6.90 (d, 1H, J = 
2.2 Hz), 7.54 (d, 1 H, J = 1 .8 Hz), 9.88 (s, 1 H). 

Reference Example 201 

40 

[0397] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxylate (500mg) and 
1-methylpyrazole-5-carboxyaldehyde (696mg) in 1 ,2-dichloroethane (15ml) was added sodium triacetoxyborohydride 
(670mg), and the mixture was stirred under nitrogen atmosphere at room temperature for 1 day. Then, water was 
added to the mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated 

45 brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue 
was purified with silica gel column chromatography (hexane : ethyl acetate ~ 2 : 3) to give methyl 7-(4-butoxyethoxy- 
pheny1)-1-[(1-me%lpyrazol-5-yl)methyl]-2,3-dihydro-1-benzazepine-4-cart)oxylate (391mg) as yellow oil. 
1 H-NMR (200 MHz, CDCI3) 5 0.93 (t, 3H, J = 7.4 Hz), 1 .34 - 1 .45 (m, 2H), 1 .55 - 1 .70 (m, 2H), 2.58 (t, 2H, J = 4.8 Hz), 
3.27 (t, 2H, J = 4.8 Hz), 3.56 (t, 2H, J = 7.0 Hz), 3.79-3.83 (m, 8H), 4.17 (t, 2H, J = 4.4 Hz), 4.52 (s, 2H), 6.22 (d, 1H, 

so J = 1.8 Hz), 6.92 (d, 1 H, J = 8.8 Hz), 6.99 (d, 2H, J = 8.8 Hz), 7.40 - 7.50 (m, 4H), 7.57 (d, 1 H, J = 2.2 Hz), 7.79 (s, 1 H). 

Reference Example 202 

[0398] To a solution of methyl 7-(4-butoxyethoxyphenyl)-H(1-methylpyrazol-5-yl)methyl]-2,3-dihydro-1-ben- 
55 zazepine-4<arboxylate (391 mg) in a mixture of tetrahydrofuran (24ml) and methanol (24ml) was added 1N sodium 
hydroxide solution (8ml), and the mixture was stirred at room temperature for 3 days. Then, to the mixture was added 
water at 0°C, and 1 N hydrochloric acid was further added to neutral, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was 
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evaporated under reduced pressure, which was recrystallizedfrom hexane-ethyl acetate to give 7-(4-butoxyethoxyphe- 
nyl)-1-[(1-mehylpyrazol-5-yl)methyl]-2,3-dihydro-1-benzazepine-4-carboxylic acid (263mg) as yellow crystals. 
1 H-NMR (200 MHz, CDCI3) 5 0.93 (t, 3H, J = 7.0 Hz), 1 .34 - 1 .45 (m, 2H), 1 .55 - 1 .65 (m, 2H), 2.62 (br, 2H), 3.30 (br, 
2H), 3.56 (t, 2H, J = 7.0 Hz), 3.79 - 3.84 (m, 5H), 4.17 (t, 2H, J = 5.0 Hz), 4.54 (s, 2H), 6.22 (d, 1 H, J = 1 .8 Hz), 6.93 
5 (d, 1H, J = 8.8 Hz), 6.99 (d, 2H, J = 8.8 Hz), 7.43 - 7.50 (m, 4H), 7.58 (d, 1H, J = 2.2 Hz), 7.89 (s, 1H). 
Anal. Calcd. CjjqH^C^ Calcd. C, 70.71 ; H, 6.99; N, 8.84. Found C, 70.48; H, 6.90; N, 8.80. 

Reference Example 203 

10 [0399] 2,5-dimethylisooxazole (10.0g) was dissolved in water (100ml). To the solution were added concentrated 
sulfuric acid (35.3g) and 40% aqueous formaldehyde solution (46.4g) at 0°C, and the mixture was heated at 70°C 
overnight. The mixture was neutralized with 1N sodium hydroxide solution at 0°C and extracted with chloroform three 
times. The extract was dried with magnesium sulfate, the solvent was evaporated under reduced pressure, and the 
resulting residue was distilled under reduced pressure to give 4-hydroxymethyl-2,5-dimethylisooxazole (2.54g) as 

is colorless liquid. 

1 H-NMR (200 MHz, CDCI3) S 2.31 (s, 3H), 2.39 (s, 3H), 4.48 (s, 2H). 

Reference Example 204 

20 [0400] To a solution of 4-hydroxymethyl-2,5-dimethylisooxazole (2.45g) in ethyl acetate (500ml) was added active 
manganese dioxide (24.5g), and the mixture was stirred at room temperature for 3 days. The insolubles were filtered 
using Celite, and the filtrate was concentrated under reduced pressure to give 2, 3-dimethylisooxazole-4-carboxy alde- 
hyde (1 .5g) as colorless oil. 

1 H-NMR (200 MHz, CDCI 3 ) 5 2.42 (s, 3H), 2.69 (s, 3H), 9.95 (s, 1H). 

25 

Reference Exampie 205 

[0401] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxylate (500mg) and 
2,5-dimethylisooxazole-4-carboxyaldehyde (791 mg) in 1 ,2-dichloro ethane (15ml) was added sodium triacetoxyboro- 

30 hydride (2.0g), and the mixture was stirred under nitrogen atmosphere at room temperature for 7 days. Then, water 
was added to the mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with sat- 
urated brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting 
residue was purified with silica gel column chromatography (hexane : ethyl acetate = 3 : 1) to give methyl 7-(4-butox- 
yethoxyphenyl)-1-[(2,5-diethylisooxazol-4-yl]methyl]-2,3-dihydro-1-benzazepine-4-carboxylate (309mg) as yellow oil. 

35 1H-NMR (200 MHz, CDCI 3 ) 5 0.94 (t, 3H, J = 7.4 Hz), 1.34- 1 .48 (m, 2H), 1.49 - 1.68 (m, 2H), 2.19 (s, 3H), 2.27 (s, 
3H), 2.59 (t, 2H, J = 4.0 Hz), 3.13 (t, 2H, J = 4.4 Hz), 3.56 (t, 2H, J = 6.6 Hz), 3.79 - 3.84 (m, 5H), 4.17 (t, 2H, J = 4.6 
Hz), 4.26 (s, 2H), 6.93 (d, 1H, J = 8.4 Hz), 6.99 (d, 2H, J = 8.8 Hz), 7.42 - 7.50 (m, 3H), 7.57 (d, 1H, J = 2.2 Hz), 7.78 
(s t 1H). 

40 Reference Example 206 

[0402] To a solution of methyl 7-(4-butoxyethoxyphenyl)-1-[(1-methylpyrazol-5-yl)methyl]-2,3-dihydro-1-ben- 
zazepine-4-carboxylate (222mg) in a mixture of tetrahydrofuran (13ml) and methanol (13ml) was added 1N sodium 
hydroxide solution (4.4ml), and the mixture was stirred at room temperature for 4 days. Then, to the mixture was added 

45 water at 0°C, and 1 N hydrochloric acid was further added to neutral, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was 
evaporated under reduced pressure, which was recrystallized from hexane-ethyl acetate to give 7-(4-butoxyethoxyphe- 
nyl)-1-[(2,5-dimethylisoxazol-4-yl)methyl)-2,3-dihydro-1-benzazepine-4-carboxylic acid (164mg) as yellow crystals. 
1 H-NMR (200 MHz, CDCl 3 ) 8 0.94 (t, 3H, J = 7.0 Hz), 1 .34-1 .45 (m, 2H), 1 .55- 1 .65 (m, 2H), 2.20 (s, 3H), 2.39 (s, 3H), 

50 2.62 (br, 2H), 3.16 (br, 2H), 3.56 (t, 2H, J = 6.6 Hz), 3.81 (t, 2H, J = 4.4 Hz), 4.17 (t, 2H, J = 5.0 Hz), 4.28 (s, 2H), 6.93 
- 7.02 (m, 3H), 7.46 - 7.51 (m, 3H), 7.58 (d, 1 H, J = 2.2 Hz), 7.87 (s, 1 H). 
Anal. Calcd. C^H^^Og Calcd. C, 70.85; H, 7.18; N, 5.70. Found C, 70.71; H, 6.90; N, 5.43. 

Reference Example 207 

55 

[0403] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2,3-dihydro-1 -benzazepine-4-carboxylate (400mg) and fur- 
fural (485mg) in 1 ,2-dichioroethane (15ml) was added sodium triacetoxyborohydride (536mg), and the mixture was 
stirred under nitrogen atmosphere at room temperature for 1 day. Then, water was added to the mixture, and the 
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mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium 
sulfate. The solvent was evaporated under reduced pressure, and the resulting residue was purified with silica gel 
column chromatography (hexane : ethyl acetate = 3 : 1) to give methyl 7-(4-butoxyethoxypheny0-1-(2-furylmethyl)- 
2,3-dihydro-1-benzazepine-4-carboxylate (319mg) as yellow oil. 
5 1 H-NMR (200 MHz, CDCI3) 5 0.93 (t, 3H, J = 7.4 Hz), 1 .30 - 1 .45 (m, 2H), 1 .46 - 1 .70 (m, 2H), 2.77 (t, 2H, J = 4.0 Hz), 
3.30 (t t 2H, J = 4.4 Hz), 3.55 (t, 2H, J = 6.6 Hz), 3.78 - 3.83 (m, 5H), 4.16 (t, 2H, J = 5.0 Hz), 4.49 (s, 2H), 6.28 (d, 2H, 
J = 3.4 Hz), 6.37 (dd, 1H, J = 2.8, 1 .8 Hz), 6.98 (d, 2H, J = 8.8 Hz), 7.06 (d, 1H, J = 8.8 Hz), 7.41 - 7.50 (m, 4H), 7.54 
(d, 1H, J = 2.2Hz),7.79(s,1H). 

10 Reference Example 208 

[0404] To a solution of methyl 7-(4-butoxyethoxyphenyl)-1 -(2-f urylmethyl) -2,3-dihydro-1 -benzazepine-4-carboxylate 
(319mg) in a mixture of tetrahydrofuran (21ml) and methanol (21ml) was added 1 N sodium hydroxide solution (7ml), 
and the mixture was stirred at room temperature for 5 days. Then, to the mixture was added water at 0°C, and 1N 

is hydrochloric acid was further added to neutral, and the mixture was extracted with ethyl acetate. The organic layer 
was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evaporated under 
reduced pressure, which was recrystallized from hexane-ethyl acetate to give 7-(4-butoxyethoxyphenyl)-1-(2-furylme- 
thyl)-2,3-dihydro-1-benzazepine-4-carboxylic acid (256mg) as yellow crystals. 1 H-NMR (200 MHz, CDCI3) 5 0.93 (t, 
3H, J = 7.0 Hz), 1 .34 - 1 .50 (m, 2H), 1 .55 - 1 .70 (m, 2H), 2.79 (t, 2H, J = 4.4 Hz), 3.33 (t, 2H, J = 4.4 Hz), 3.56 (t, 2H, 

20 J = 6.6 Hz), 3.81 (t, 2H, J = 4.8 Hz), 4.17 (t, 2H, J = 4.8 Hz), 4.50 (s, 2H), 6.29 (d, 1H, J = 3.2 Hz), 6.38 (dd, 1H, J = 
2.8, 1 .8 Hz), 6.99 (d, 2H, J = 8.8 Hz), 7.08 (d, 1 H, J = 9.0 Hz), 7.42 - 7.50 (m, 4H), 7.55 (d, 1 H, J = 2.2 Hz), 7.90 (s, 1 H). 
Anal. Calcd. C28H 31 N0 5 Calcd. C, 72.86; H, 6.77; N, 3.03. Found C, 72.63; H, 6.67; N, 2.82. 

Reference Example 209 

25 

[0405] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2,3-dihydro-1 -benzazepine-4-carboxylate (400mg) and py- 
ridine-2-carboxyaldehyde (542mg) in 1 ,2-dichloroethane (15ml) was added sodium triacetoxyborohydride (1 .07g), and 
the mixture was stirred under nitrogen atmosphere at room temperature for 4 days. Then, water was added to the 
mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and 

so dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue was 
purified with silica gel column chromatography (hexane : ethyl acetate = 1 : 1) to give methyl 7-(4-butoxyethoxyphenyl)- 
1 -(2-pyridylmethyl)-2,3-dihydro-1 -benzazepine-4-cart>oxylate (378mg) as yellow oil. 1 H-NMR (200 MHz, CDCI3) 6 0.93 
(t, 3H, J = 7.2 Hz), 1 .34 - 1 .45 (m, 2H), 1 .50 - 1 .65 (m, 2H), 2.84 (t, 2H, J = 4.4 Hz), 3.40 (t, 2H, J = 4.4 Hz), 3.55 (t, 
2H, J = 6.8 Hz), 3.78 - 3.82 (m, 5H), 4.15 (t, 2H, J = 5.2 Hz), 4.71 (s, 2H), 6.82 (d, 1H, J = 8.8 Hz), 6.97 (d, 2H, J = 8.8 

35 Hz), 7.21 - 7.29 (m, 2H), 7.35 (dd, 1H, J = 8.8, 2.2 Hz), 7.46 (d, 2H, J = 8.8 Hz), 7.56 (d, 1H, J = 2.2 Hz), 7.67 (td, 1H, 
J = 9.0, 2.0 Hz), 7.83 (s, 1H), 8.62 (d, 1H, J = 4.0 Hz). 

Reference Example 210 

40 [0406] To a solution of methyl 7-(4-butoxyethoxypheny0-1-(2-pyridylmethy0-2,3-dihydro-1-benzazepine-4-carboxy- 
late (378mg) in a mixture of tetrahydrofuran (24ml) and methanol (24ml) was added 1N sodium hydroxide solution 
(8ml), and the mixture was stirred at room temperature for 2 days. Then, to the mixture was added water at 0 o C, and 
1 N hydrochloric acid was further added to neutral, and the mixture was extracted with ethyl acetate. The organic layer 
was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evaporated under 

45 reduced pressure, which was recrystallized from hexane-ethyl acetate to give 7-(4-butoxyethoxyphenyl)-1 -(2-pyridyl- 
methyl)-2,3-dihydro-1-benzazepine-4-carboxylic acid (260mg) as yellow crystals. 1 H-NMR (200 MHz, CDCI 3 ) 6 0.93 
(t, 3H, J = 7.4 Hz), 1 .30 - 1 .48 (m, 2H), 1 .54 - 1 .68 (m, 2H), 2.87 (t, 2H, J = 4.4 Hz), 3.43 (t, 2H, J = 4.4 Hz), 3.55 (t, 
2H, J = 6.6 Hz), 3.80 (t, 2H, J = 5.6 Hz), 4.74 (s, 2H), 6.83 (d, 1 H, J = 8.8 Hz), 6.97 (d, 2H, J = 8.8 Hz), 7.20 - 7.31 (m, 
2H), 7.37 (dd, 1 H, J = 8.8, 2.2 Hz), 7.46 (d, 2H, J = 8.4 Hz), 7.58 (d, 1 H, J - 1 .8 Hz), 7.69 (td, 1 H, J = 7.8, 2.0 Hz), 7.94 

50 ( S| 1 H), 8.64 (d, 1 H, J = 5.2 Hz). 

Anal. Calcd. CggH^NgCVO.SHjjO Calcd. C, 72.87; H, 6.87; N, 5.86. Found C, 72.74; H, 6.73; N, 5.69. 

Reference Example 211 

55 [0407] To a solution of acetamide (4.0g) in tetrahydrofuran (300ml) was added sodium hydrogen carbonate (26. 4g), 
followed by addition of 80% ethyl bromopyruvate (21 .5g) at 0°C. The mixture was heated at 85°C overnight, the tem- 
perature was returned to room temperature, the insolubles were filtered using Celite and the solvent was evaporated 
under reduced pressure. The resulting residue was dissolved in tetrahydrofuran (1 50ml), and to the solution was added 
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dropwise trifluoroacetic anhydride at 0°C. After concentrated under reduced pressure, to the mixture was added ethyl 
acetate, and the mixture was washed with saturated sodium hydrogen carbonate solution twice and further with satu- 
rated brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure, followed by dis- 
tillation under reduced pressure to give ethyl 2-methyloxazole-4-carboxylate (4.67g). 
5 1H-NMR (200 MHz, CDCI3) 6 1 .38 (t, 3H, J = 7.4 Hz), 2.54 (s, 3H), 4.39 (q, 2H, J = 7.4 Hz), 8.14 (s, 1H). 

Reference Example 212 

[0408] A suspension of aluminum lithium hydride (553mg) in tetrahydrofuran (20ml) was added dropwise a solution 
10 of ethyl 2-methyl-oxazole-4-carboxylate (2.26g) in tetrahydrofuran (20ml) under nitrogen atmosphere, and the mixture 
was stirred at room temperature for 6 hours. To the mixture were successively added water (0.55ml), 15% sodium 
hydroxide solution (0.55ml) and water (1 .65ml), the mixture was stirred at room temperature for 2 hours and dried with 
magnesium sulfate. The insolubles were filtered using Celite, and the solvent was evaporated under reduced pressure 
to give 4-hydroxymethyl-2- methyloxazole (1 .11g). 
15 1H-NMR (200 MHz, CDCI3) 5 2.45 (s, 3H), 4.56 (d, 2H, J = 1 .0 Hz), 7.48 (s, 1 H). 

Reference Example 213 

[0409] To a solution of oxalyl chloride (3.53g) in dichloromethane (100ml) was added dropwise a solution of DMSO 
20 (2.89g) in dichloromethane (1 0ml) at -78°C. Then, to the mixture was added dropwise a solution of 4-hydroxymethyl- 
2-methyloxazole in dichloromethane (50ml), and the mixture was stirred at -45°C for 1 hour. Then, to the mixture was 
added dropwise triethylamine (1 0.3g) at -45 0 C, and the mixture was stirred at 0°C for 30 minutes. To the mixture were 
added saturated aqueous ammonium chloride solution (50ml) and water (200ml), and the mixture was extracted with 
ethyl acetate and dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting 
25 residue was purified with silica gel column chromatography (hexanerethyl acetate=1 :1) to give 2-methyloxazole-4-car- 
boxyaidehyde (O.iOg) as brown crystals. 

1 H-NMR (200 MHz, CDCI 3 ) 5 2.55 (s, 3H), 8.17 (s, 1H), 9.91 (s, 1H). 
Reference Example 214 

30 

[0410] To a solution of thioacetamide (11. 9g) in tetrahydrofuran (600m!) was added sodium hydrogen carbonate 
(66.4g), followed by addition of 80% ethyl bromopyruvate (50.0g) at 0°C. The mixture was stirred overnight, the insol- 
ubles were filtered using Celite and the solvent was evaporated under reduced pressure. The resulting residue was 
dissolved in tetrahydrofuran (1 70ml), and to the solution was added dropwise trifluoroacetic anhydride (1 70ml) at 0°C, 

35 and the mixture was stirred at room temperature for 1 hour. To the mixture was added dropwise pyridine (200ml) at 
0°C, and the mixture was stirred at room temperature for 3 hours. The solvent was evaporated under reduced pressure, 
to the mixture was added ethyl acetate, and the mixture was washed with saturated sodium hydrogen carbonate solution 
and further with saturated brine and dried with magnesium sulfate. The solvent was evaporated under reduced pres- 
sure, and the resulting residue was purified with silica gel column chromatography (hexane : ethyl acetate = 2 : 1) to 

40 give ethyl 2-methylthiazole-4-carboxylate (1 3.0g) as brown crystals. 

1 H-NMR (200 MHz, CDCI 3 ) 5 1 .41 (t, 3H, J = 7.4 Hz), 2.78 (s, 3H), 4.43 (q, 2H, J = 7.4 Hz), 8.04 (s, 1H). 

Reference Example 215 

45 [0411] A suspension of aluminum lithium hydride (0.89g) in tetrahydrofuran (20ml) was added dropwise a solution 
of ethyl 2-methylthiazole-4-carboxylate (4.00g) in tetrahydrofuran (30ml) under nitrogen atmosphere, and the mixture 
was stirred at room temperature for 2 hours. To the mixture were successively added water (0.9ml), 15% sodium 
hydroxide solution (0.9m!) and water (2.7ml), the mixture was stirred at room temperature for 2 hours and dried with 
magnesium sulfate. The insolubles were filtered using Celite, and the solvent was evaporated under reduced pressure 

so to give 4-hydroxymethyl-2-methylthiazole (2.1 Bg). 

1 H-NMR (200 MHz, CDCI3) 8 2.71 (s, 3H), 4.73 (d, 2H, J = 0.8 Hz), 7.03 (s, 1H). 

Reference Example 21 6 

55 [0412] To a solution of 4-hydroxymethyl-2-methylthiazole (2.18g) in ethyl acetate (50ml) was added active manga- 
nese (21 .8g), and the mixture was stirred at room temperature for 1 day. The insolubles were filtered using Celite, and 
the filtrate was concentrated under reduced pressure to give 2-methylthiazole-4-carboxyaldehyde (0.9g) as brown oil 
1 H-NMR (200 MHz, CDCI3) 5 2.80 (s, 3H) ( 8.05 (s, 1H), 9.99 (s, 1H). 
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Reference Example 21 7 

[0413] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2,3-dihydro-1-benza2epine-4-carboxylate (500mg) and 
2-methylthiazole-4-carboxyaldehyde (804mg) in 1 ,2-dichloroethane (20ml) was added sodium triacetoxyborohydride 

s (1 ,6g), and the mixture was stirred under nitrogen atmosphere at room temperature for 4 days. Then, water was added 
to the mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine 
and dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue was 
purified with silica gel column chromatography (hexane : ethyl acetate = 3 : 2) to give methyl 7-(4-butoxyethoxyphenyl)- 
1-[(2-methylthiazol-4-yl)methyl]-2,3-dihydro-1-benza2epine-4-carboxylate (550mg) as yellow oil. 

10 1H-NMR (200 MHz, CDCI 3 ) 8 0.93 (t, 3H, J = 7.0 Hz), 1 .34 - 1 .45 (m, 2H), 1 .54- 1 .65 (m, 2H), 2.74 (s, 3H), 2.83 (t, 2H, 
J = 4.4 Hz), 3.38 (t, 2H, J = 4.0 Hz), 3.55 (t, 2H, J = 6.6 Hz), 3.78 - 3.83 (m, 5H), 4.16 (t, 2H, J = 5.0 Hz), 4.65 (s, 2H), 
6.89 - 6.99 (m, 4H), 7.37 (dd, 1H, J = 8.8, 22 Hz), 7.46 (d, 2H, J = 8.8 Hz), 7.54 (d, 1H, J = 2.2 Hz), 7.81 (s, 1H). 

Reference Example 218 

15 

[0414] To a solution of methyl 7-(4-butoxyethoxyphenyl)-1-[(2-methylthiazol-4-yl)methyl]-2,3-dihydro-1-ben* 
zazepine-4-carboxylate (550mg) in a mixture of tetrahydrofuran (33ml) and methanol (33ml) was added solution (1 1 ml), 
and the mixture was stirred at room temperature for 2 days. Then, to the mixture was added water at 0°C, and 1N 
hydrochloric acid was further added to neutral, and the mixture was extracted with ethyl acetate. The organic layer 
20 was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evaporated under 
reduced pressure, which was recrystallized from hexane-ethyl acetate to give 7-(4-butoxyethoxyphenyf)-1-[(2-methyl- 
thiazol-4-yl)methyl]-2,3-dihydro-1 -benzazepine-4-carboxylic acid (427mg) as yellow crystals. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (t, 3H, J = 7.2 Hz), 1.34- 1.45 (m, 2H), 1.58 - 1.65 (m, 2H), 2.75 (s, 3H), 2.85 (t, 
2H, J = 4.4 Hz), 3.40 (t, 2H, J = 4.4 Hz), 3.55 (t, 2H, J = 6.6 Hz), 3.80 (t, 2H, J = 4.4 Hz), 4.16 (t, 2H, J = 5.4 Hz), 4.66 
25 ( S , 2H), 6.90 - 7.00 (m, 4H), 7.40 (dd, 1 H, J = 9.4, 2.6 Hz), 7.46 (d, 2H, J = 8.8 Hz), 7.55 (d, 1 H, J = 2.2 Hz), 7.91 (s, 1 H). 
Anal. Calcd. C 28 H32N 2 0 4 Calcd. C, 68.27; H, 6.55; N, 5.69. Found C, 68.25; H, 6.69; N, 5.82. 

Reference Example 219 

30 [0415] In water (28ml) and ice (100cc) was suspended 5-amtno-3-methylisothiazole hydrochloride (10.0g), and con- 
centrated sulfuric acid (28ml) was added to the suspension. Then, to the mixture was added dropwise a solution of 
sodium nitrite (4.82g) in water (100ml) at 0°C. The mixture was stirred at 0°C for 1 hour, and a solution of potassium 
iodide (11.6g) in water (70ml) was added dropwise to the mixture at 0°C. Then, the mixture was heated at 80°C for 1 
hour, and to the mixture was added ethyl acetate at 0°C, and the mixture was neutralized with potassium carbonate. 

35 After separation, the organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent 
was evaporated under reduced pressure, and origin components were removed by silica gel column chromatography 
(ethyl acetate) to give 5-iodo-3-methylisothiazole (10.6g) as deep brown oil. 
1 H-NMR (200 MHz, CDCI3) 5 2.51 (s, 3H), 7.15 (s, 1 H). 

40 Reference Example 220 

[0416] To a solution of 5-iodo-3-methylisothtazole (10.0g) in dry tetrahydrofuran (150ml) was added dropwise n- 
butyllithium (33.3ml, 1.6M solution in hexane) at -78°C under nitrogen atmosphere. After 30 minutes, to the mixture 
was added dropwise DMF (9.7g) at -78°C under nitrogen atmosphere, the temperature was returned to room temper- 
as ature, and the mixture was stirred for 2 hours. Then, to the mixture was added 1 N hydrochloric acid (75m!) at 0°C, and 
the mixture was stirred for 30 minutes and extracted with ethyl acetate. The extract was dried with magnesium sulfate, 
the solvent was evaporated under reduced pressure, and the resulting residue was subjected to silica gel column 
chromatography (ethyl acetate) to remove origin components to give 3-methylisothiazole-5-carboxyaldehyde (5.0g) 
as deep brown oil. 

50 1H-NMR (200 MHz, CDCI3) 5 2.59 (s, 3H), 7.54 (s, 1H), 10.08 (s, 1H). 
Reference Example 221 

[0417] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxylate (SOOmg) and 
55 3-methylthiazole-5-carboxyaldehyde(803mg) in 1 ,2-dichloroethane (15ml) was added sodium triacetoxyborohydride 
(807mg), and the mixture was stirred under nitrogen atmosphere at room temperature for 1 day. Then, water was 
added to the mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated 
brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue 
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was purified by silica gel column chromatography (hexane : ethyl acetate = 2 : 1 ) to give methyl 7-(4-butoxyethoxyphe- 
nyl)-1 -[(3-methyimiazol-5-yl)me%l]-2,3-dihydro-1 -benzazepine-5-carboxylate (640mg) as yellow oil. 
1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (t, 3H, J = 7.2 Hz), 1 .34 - 1 .45 (m, 2H), 1 .50 - 1 .70 (m, 2H), 2.48 (s, 3H), 2.85 (t, 
2H, J = 4.4 Hz), 3.34 (t, 2H, J = 4.8 Hz), 3.55 (t, 2H, J = 6.6 Hz), 3.78 - 3.82 (m, 5H), 4.16 (t, 2H, J = 5.0 Hz), 4.76 (s, 
5 2H), 6.87 - 7.00 (m, 4H), 7.41 (dd, 1 H, J = 8.8, 2.2 Hz), 7.47 (d, 2H, J = 8.8 Hz), 7.56 (d, 1 H, J = 2.2 Hz), 7.80 (s, 1 H). 

Reference Example 222 

[0418] To a solution of methyl 7-(4-butoxyethoxyphenyl)-1-(3-methylthiazol-5-yl)methyl]-2, 3-dihydro-1-ben- 
10 zazepine-4-carboxylate (640mg) in a mixture of tetrahydrofuran (39ml) and methanol (39ml) was added 1N sodium 
hydroxide solution (13ml), and the mixture was stirred at room temperature for 1 day. Then, to the mixture was added 
water at 0°C, and 1 N hydrochloric acid was further added to neutral, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was 
evaporated under reduced pressure, which was recrystallized from hexane-ethy! acetate to give 7-(4-butoxyethoxyphe- 
1* nyl)-1 -[(3-methylthiazol-5-yl)methyl]-2,3-dihydro-1 -benzazepine-4-carboxylic acid (460mg) as yellow crystals. 

1 H-NMR (200 MHz, CDCl 3 ) 5 0.93 (t, 3H, J = 7.2 Hz), 1.34-1.45 (m, 2H), 1.55 - 1.69 (m, 2H), 2.49 (s, 3H), 2.87 (t, 
2H, J = 4.4 Hz), 3.37 (t, 2H, J = 4.4 Hz), 3.56 (t, 2H, J = 6.6 Hz), 3.81 (t, 2H, J = 4.4 Hz), 4.16 (t, 2H, J = 5.0 Hz), 4.78 
(s, 2H), 6.89 - 7.01 (m, 4H), 7.40 - 7.49 (m, 3H), 7.58 (d, 1H, J = 1 .8 Hz), 7.91 (s, 1H). 
Anal. Calcd. C^H^C^S Calcd. C, 68.27; H, 6.55; N, 5.69. Found C, 67.94; H, 6.55; N, 5.97. 

20 

Reference Example 223 

[041 9] To a solution of methyl 7-bromo-2,3-dihydro-1 -benzazepine-4-carobxylate (200mg) and pyridine (1 23mg) in 
tetrahydrofuran (1 0ml) was added 2-thenoyl chloride (208gmg) at 0°C, and the mixture was heated at 78°C overnight. 
25 After allowing to cool, to the mixture was added water, and the mixture was extracted with ethyl acetate. The organic 
iayer was washed with water and saturated brine and dried with magnesium suifate. The soivent was evaporated, 
which was recrystallized from hexane-ethyl acetate to give methyl 7-bromo-1-(2-thienylcarbonyl)-2,3-dihydro-1-ben- 
zazepine-4-carboxylate (236mg) as colorless crystals. 

1 H-NMR (200 MHz, CDCI 3 ) 5 2.98 (br, 2H), 3.82 (s, 3H), 6.73 (dd, 1H, J = 4.0, 1.0 Hz), 6.80 - 6.85 (m, 1H), 6 91 (d 
30 1 H, 8.8), 7.26 - 7.31 (m, 1 H) , 7.37 (dd, 1 H, J = 5.2, 1 .4 Hz), 7.68 - 7.69 (m, 2H). 

Anal. Calcd. C 17 H 14 N0 3 Br Calcd. C, 52.05; H, 3.60; N, 3.57. Found C, 52.05; H, 3.45; N, 3.38. 

Reference Example 224 



[0420] In toluene (1 0ml), ethanol (1 .0ml) and water.(1 .0ml) were suspended methyl 7-bromo-1 -(2-thienylcarbonyl)- 
2,3-dihydro-1-benzazepine-4-carboxylate (210mg), 4-butoxyethoxyphenyl borate (166mg) and potassium carbonate 
(192mg), and the mixture was stirred for 30 minutes under argon atmosphere. Then, to the suspension was added 
tetrakistriphenylphosphinepalladium (43mg), and the mixture was heated at 1 00°C for5 hours under argon atmosphere. 
After allowing to cool, to the mixture was added water, and the mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evaporated under reduced 
pressure, and the resulting residue was purified with silica gel column . chromatography (hexane : ethyl acetate = 1 : 
1) to give methyl 7-(4-butoxyethoxyphenyl)-1-(2-thienylcarbonyl)-2 ) 3-dihydro-1-benzazepine-4-carboxylate (201 mg) 
as colorless oil. 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.94 (t, 3H, J = 7.4 Hz), 1 .30 - 1 .45 (m, 2H), 1 .50 - 1 .65 (m, 2H), 3.00 (br, 2H), 3.56 (t, 
2H, J = 7.0 Hz), 3.79 - 3.84 (m, 5H), 4.18 (t, 2H, J = 4.8 Hz), 6.74 - 6.82 (m, 2H), 7.02 (d, 2H, J = 8.8 Hz), 7.08 (d, 1H 
J = 8.4 Hz), 7.32 - 7.40 (m, 2H), 7.54 (d, 2H, J = 8.8 Hz), 7.72 (d, 1H, J = 2.2 Hz), 7.83 (s, 1 H). 

Reference Example 225 



[0421] To a solution of methyl 7-(4-butoxyethoxyphenyl)-1-(2-thienylcarbony!)-2,3-dihydro-1-benzazepine-4-car- 
boxylate (200mg) in a mixture of tetrahydrofuran (1 2ml) and methanol (1 2ml) was added 1 N sodium hydroxide solution 
(4ml), and the mixture was stirred at room temperature for 1 day. Then, to the mixture was added water at 0°C, and 
1 N hydrochloric acid was further added to neutral, and the mixture was extracted with ethyl acetate. The organic layer 
was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evaporated under 
reduced pressure, which was recrystallized from hexane-ethyl acetate to give 7-(4-butoxyethoxyphenyl)-1-(2-thienyl- 
carbonyl)-2,3-dihydro-1 -benzazepine-4-carboxylic acid (1 71 mg) as yellow crystals. 1 H-NMR (200 MHz, CDCI 3 ) 5 0.94 
(t, 3H, J = 7.4 Hz), 1 .34 - 1 .45 (m, 2H), 1 .50 - 1 .70 (m, 2H), 3.02 (br, 2H), 3.56 (t, 2H, J = 6.6 Hz), 3.82 (t, 2H, J = 4.4 
Hz), 4.1 8 (t, 2H, J = 5.0 Hz), 6.72 - 6.83 (m, 2H), 7.02 (d, 2H, J = 8.8 Hz), 7.09 (d, 1 H, J = 8.4 Hz), 7.34 - 7.42 (m, 2H), 
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7.54 (d. 2H, J = 8.8 Hz), 7.74 (d, 1H, J - 2.2 Hz), 7.92 (s, 1H). 

Anal. Cated. C^H^S Calcd. C, 68.41; H, 5.95; N, 2.85. Found C, 68.18; H, 6.03; N, 2.84. 
Reference Example 226 

5 

[0422] To a suspension of 60% sodium hydride (2.3g) in tetrahydrofuran (40ml) which had been washed with hexane 
three times was added a solution of 4-bromopyrazole (7.0g) in tetrahydrofuran (40ml) at 0°C under nitrogen atmos- 
phere, the temperature was returned room temperature, and the mixture was stirred for 1 hour. To this mixture was 
added dropwise a solution of ethyl iodide (8.9g) in tetrahydrofuran (30ml) at 0°C under nitrogen atmosphere, the tern- 
10 perature was returned to room temperature, and the mixture was stirred overnight. The solution was diluted with tet- 
rahydrofuran, and the insolubles were filtered using Celite. The filtrate was concentrated under reduced pressure, 
hexane was added thereto, and the insolubles were filtered. The filtrate was concentrated under reduced pressure to 
give 4-bromo-1-ethylpyrazole (7.72g) as light yellow liquid. 

1 H-NMR (200 MHz, CDCI3) 6 1 .48 (t, 3H, J - 7.8 Hz), 4.16 (q, 2H, J = 7.4 Hz), 7.41 (s, 1H), 7.45 (s, 1H). 

15 

Reference Example 227 

[0423] To a solution of 4-bromo-1 -ethylpyrazole (7.0g) in dry tetrahydrofuran (150ml) was added dropwise n-butyl- 
lithium (30ml, 1 .6M solution in hexane) at -7B°C under nitrogen atmosphere. After 30 minutes, to the mixture was 

20 added dropwise DMF (1 4.6g) at -78°C under nitrogen atmosphere, the temperature was returned to room temperature, 
and the mixture was stirred for 1 hour. Then, to the mixture was added 1N hydrochloric acid (60ml) at 0°C, and the 
mixture was stirred for 30 minutes, which was made basic with 1N sodium hydroxide solution, and the mixture was 
extracted with ethyl acetate five times. The extract was dried with magnesium sulfate, the solvent was evaporated 
under reduced pressure, and the resulting residue was subjected to silica gel column chromatography (hexane : ethyl 

25 acetate = 1 : 2) to give 1-ethylpyrazole-4-carboxyaldehyde (2.9g) as light yellow oil. 

1 H-NMR (200 MHz, CDCy 5 1 .54 (t, 3H, J = 7.2 Hz), 4.24 (q, 2H, J = 7.4 Hz), 7.95 (s, 1H), 7.97 (s, 1H), 9.86 (s, 1 H). 

Reference Example 228 

30 [0424] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxylate (300mg) and 
1-ethylpyrazole-4-carboxyaldehyde (471 mg) in 1 ,2-dichloroethane (10ml) was added sodium triacetoxyborohydride 
(804mg), and the mixture was stirred under nitrogen atmosphere at room temperature for 2 days. Then, water was 
added to the mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated 
brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue 

35 was purified with silica gel column chromatography (hexane: ethyl acetate=1 :1) to give methyl 7-(4-butoxyethoxyphe- 
nyl)-1-[(1-ethylpyrazoi-4-yl)methyl]-2,3-dihydro-1-benzazepine-5-carboxylate (382mg) as yellow oil. 
1 H-NMR (200 MHz, CDCI3) 6 0.93 (t, 3H, J = 7.0 Hz), 1.34 - 1.70 (m, 7H), 2.76 (br, 2H), 3.27 (br, 2H), 3.56 (t, 2H, J = 
6.6 Hz), 3.39 - 3.83 (m, 5H), 4.07 - 4.29 (m, 4H), 4.42 (S, 2H), 6.94 - 7.00 (m, 3H), 7.33 - 7.54 (m, 6H), 7.79 (S, 1H). 

40 Reference Example 229 

[0425] To a solution of methyl 7-(4-butoxyethoxyphenyl)-1 -[(1 -ethylpyrazol-4-yl)methyl]-2,3-dihydro-1 -benzazepine- 
4-carboxylate (382mg) in a mixture of tetrahydrofuran (24ml) and methanol (24ml) was added 1N sodium hydroxide 
solution (Bml), and the mixture was stirred at room temperature for 1 day. Then, to the mixture was added water at 

45 o°C, and 1 N hydrochloric acid was further added to neutral, and the mixture was extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evapo- 
rated under reduced pressure, which was recrystallized from hexane-ethyl acetate to give 7-(4-butoxyethoxyphenyl)- 
1-[(1-ethylpyrazol-4-yl)methyl]-2,3-dihydro-1-benzazepine-4-carboxylic acid (287mg) as yellow crystals. 
1 H-NMR (200 MHz, CDCl 3 ) 6 0.93 (t, 3H, J = 7.2 Hz), 1 .34 - 1 .65 (m, 7H), 2.78 (br, 2H), 3.29 (br, 2H) t 3.56 (t, 2H, J = 

50 6.6 Hz), 3.81 (t, 2H, J = 5.2 Hz), 4.11 - 4.22 (m, 4H), 4.44 (s, 2H), 6.95 - 7.01 (m, 3H), 7.34 (s, 1H), 7.41 - 7.50 (m, 
4H), 7.56 (d, 1H, J = 2.2 Hz), 7.79 (s, 1H). 

Anal. Calcd. C^gN^O* Calcd. C, 71.14; H, 7.21; N, 8.58. Found C, 70.84; H, 7.47; N, 8.48. 
Reference Example 230 

55 

[0426] To a solution of ethyl 2-methyldioxolan-2-ylacetate (2.0g) in methanol (69ml) was added 1 N sodium hydroxide 
solution (23ml), and the mixture was stirred at room temperature overnight. Then, the mixture was neutralized with 1 N 
hydrochloric acid, and the solvent was evaporated under reduced pressure. To the mixture was added ethyl acetate, 
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and the mixture was dried with magnesium sulfate. The solvent was evaporated under reduced pressure to give2-meth- 
yldioxolan-2-ylacetic acid (1 .63g) as colorless amorphous. 
1 H-NMR (200 MHz, CDCI 3 ) 6 1 .51 (s, 3H), 2.74 (s, 2H), 4.03 (s, 4H). 

5 Reference Example 231 

[0427] To a solution of 5-(2-hydroxyethyl)-4-methylthiazole (2.5g) In dichloromethane (125ml) was added Celite 
(10.0g), and to the mixture was added PCC (18.9g), which was stirred for 2 hours under nitrogen atmosphere. The 
insolubles were filtered, followed by washing with ether. 
10 [0428] The solvent was evaporated under reduced pressure, and the residue was subjected to Florisil column chro- 
matography (ethyl acetate) to remove origin components, and the residue was recrystallized from hexane-ethyl acetate 
to give 4-methyIthiazole-5-carboxyaldehyde (692mg). 
1 H-NMR (200 MHz, CDCI3) 5 2.80 (s, 3H), 8.98 (s, 1H), 10.15 (s, 1H). 

15 Reference Example 232 

[0429] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxytate (300mg) and 
4-methylthiazole-5-carboxyaldehyde(482mg) in 1,2-dichloroethane (15ml) was added sodium triacetoxyborohydride 
(804mg), and the mixture was stirred under nitrogen atmosphere at room temperature for 6 days. Then, water was 

20 added to the mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated 
brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue 
was purified with silica gel column chromatography (hexane : ethyl acetate = 1 : 1) to give methyl 7-(4-butoxyethoxy- 
pheny1)-1 -[(4-methyIthiazol-5-yl)methyQ-2,3-dihydro-1 -benzazepine-5-carboxylate (284mg) as yellow oil. 
1 H-NMR (200 MHz, CDCI 3 ) 6 0.93 (t, 3H, J = 7.4 Hz), 1.34 - 1.45 (m, 2H), 1.50 - 1.70 (m, 2H), 2.50 (s, 3H), 2.76 (t, 

25 2H, J = 5.2 Hz), 3.26 (t, 2H, J = 5.2 Hz), 3.55 (t, 2H, J = 6.6 Hz), 3.78 - 3.83 (m, 5H), 4.16 (t, 2H, J = 4.4 Hz), 4.65 (s, 
2H), 5.93 (d, *lH, J = B.8 HZ), 6.98 (d, 2H, J = 9.2 Hz), 7.41 - 7.50 (m, 3H), 7.56 (d, 1H, J = 2.6 Hz), 7.78 (s, 1 H), 8.66 
(s,1H). 

Reference Example 233 

30 

[0430] To a solution of methyl 7-(4-butoxyethoxyphenyI)-1-[(4-methylthiazol-5-yl)methyl]-2,3-dihydro-1-ben- 
zazepine-4-carboxylate (284mg) in a mixture of tetrahydrofuran (18ml) and methanol (18ml) was added 1N sodium 
hydroxide solution (6ml), and the mixture was stirred at room temperature for 1 day. Then, to the mixture was added 
water at 0°C, and 1 N hydrochloric acid was further added to neutral, and the mixture was extracted with ethyl acetate. 

35 The organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was 
evaporated under reduced pressure, which was recrystallized from hexane-ethyl acetate to give 7-(4-butoxyethoxyphe- 
nyl)-1 -[(4-methylthiazol-5-yl)methyl]-2 J 3-dihydro-1 -benzazepine-4-carboxylic acid (201 mg) as yellow crystals. 
1 H-NMR (200 MHz, CDCI 3 ) 8 0.93 (t, 3H, J = 7.2 Hz), 1 .30 - 1 .50 (m, 2H), 1 .50 - 1 .70 (m, 2H), 2.51 (s, 3H), 2.79 (br, 
2H), 3.29 (br, 2H), 3.56 (t, 2H, J = 6.6 Hz), 3.81 (t, 2H, J = 4.8 Hz), 4.17 (t, 2H, J = 5.2 Hz), 4.67 (s, 2H), 6.92 - 7.01 

40 (m, 3H), 7.43 -7.50 (m, 3H), 7.58 (d, 1 H, J = 2.6 Hz), 7.89 (s, 1 H), 8.68 (s, 1 H). 

Anal. Calcd. C^H^N^ Calcd. C, 68.27; H, 6.55; N, 5.69. Found C, 67.95; H, 6.56; N, 5,63. 

Reference Example 234 

45 [0431] To amixture (135.0g) of methyl 7-bromo-1-[(4-methylphenyI)sulfonyl]-oxo-2,3 l 4 > 5-tetrahydro-1-benzazepine- 
4-carboxylate and ethyl 7-bromo-1-[(4-methylphenyl)sulfonyl]-oxo-2, 3,4,5-tetrahydro-1 -benzazepine-4-carboxylate in 
tetrahydrofuran (1200ml) was added sodium borohydride (11. 1g) at -65°C, and to the mixture was added dropwise 
methanol (1 20ml). After completion of the addition, the mixture was stirred at-1 5°C to 25°C for 1 .5 hours, to the mixture 
was added dropwise acetone (67.8g, 1.17mol) at -25°C, and the mixture was further stirred for 30 minutes. To the 

50 mixture were added ethyl acetate-and water at -45°C, which was separated, and the organic layer was washed with 
saturated brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure to give brown 
oil (152.3g). The oil was dissolved in dry tetrahydrofuran (1000ml) as it was, and to the solution was added dropwise 
methanesutfonyl chloride (50. 1g) at 0°C under nitrogen atmosphere. After completion of the addition, the mixture was 
stirred at room temperature for 1 hour, and to the mixture was added dropwise DBU (66.6g), which was stirred for 5 

55 hours. To the mixture was added water, the mixture was extracted with ethyl acetate, and the organic layer was washed 
with 1 N hydrochloric acid twice and further with water and saturated brine, followed by drying with magnesium sulfate. 
The solvent was evaporated under reduced pressure to give brown oil (1 48g). This was dissolved in acetic acid (520ml), 
to the solution was added concentrated sulfuric acid (260ml, 4.88mol) at 0°C, and the mixture was heated at 90°C for 
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3 hours. After allowing to cool, to the mixture was added water (40ml), and the mixture was heated again at 90°C for 
2.5 hours. After allowing to coo!, the solvent was evaporated under reduced pressure. Ice was added to the resulting 
residue, and 6N sodium hydroxide solution was added to pH = 4. The precipitated solid was collected by filtration, and 
the solid was dissolved in 1N sodium hydroxide solution (1500ml). The insolubles were removed by filtration, 2N hy- 
5 drochloric acid was added to the filtrate to adjust to pH = 4 at 0°C, and the precipitated solid was collected by filtration. 
The solid was dried under reduced pressure to give 7-bromo-2,3<lihydro-1 -benzazepine-4-carboxy!ic acid (69.4g) as 
green solid. 

1 H-NMR (200 MHz, DMSO-de) 6 2.36 (t, 2H, J = 4.8 Hz), 2.87 (t, 2H, J = 4.8 Hz), 6.35 (d, 1H, J = 8.6, 2.6 Hz), 6.84. 
(dd, 1H, J = 8.6, 2.6 Hz), 7.08 (d, 1H, J = 2.6 Hz), 7.12 (s, 1H). 

10 

Reference Example 235 

[0432J To a suspension of 74>romo-2,3-dihydro-1-benzazepine-4-carboxylic acid (68.2g) in methanol (100ml) was 
added concentrated sulfuric acid (37.3g) at 0°C, and the mixture was heated at 80°C for 10 hours. After allowing to 

is cool, the solvent was evaporated under reduced pressure. Ethyl acetate and water were added thereto and 1 N sodium 
hydroxide solution was added to pH=4 at 0°C. The solution was separated, and the organic phase was washed with 
water and saturated brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure, 
the resulting residue was subjected to silica gel column to remove origin components (ethyl acetate), and the resulting 
solid was washed with diisopropyl ether to give methyl 7-bromo-2,3-dihydro-1 -benzazepine-4-carboxylate (44.0g). The 

20 filtrate was purified with silica gel column (hexane : ethyl acetate = 4 : 1) to give methyl 7-bromo-2,3-dihydro-1-ben- 
zazepine-4-carboxylate (3.4g). 

1 H-NMR (200 MHz, CDCI3) 5 2.86 (t, 2H, J = 5.2 z), 3.36 (t, 2H, J = 5.2 Hz), 3.80 (s, 3H), 4.57 (br, 1H), 6.49 (d, 1H, J 
= 8.4 Hz), 7.15 (dd, 1H, J = 8.4, 2.2 Hz), 7.38 (d, 1H, J = 2.2 Hz), 7.53 (s, 1H). 

25 Reference Example 236 

[0433] In toluene (100ml), ethanol (10ml) and water (10ml) were suspended methyl 7-bromo-2,3-dihydro-1 -ben- 
zazepine-4-caroxyalte (3.0g), 4-propoxyethoxyphenyl borate (3.1 g) and potassium carbonate (3.8g), and the suspen- 
sion was stirred for 30 minutes under argon atmosphere. Then, to the suspension was added tetrakistriphenylphos- 

30 phinepalldium (860mg), and the mixture was heated at 100°C for 8 hours under argon atmosphere. After allowing to 
cool, water was added thereto, and the mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the re- 
sulting residue was purified with silica gel column chromatography (hexane : ethyl acetate « 3 : 1) to give the solid, 
which was washed with hexane to give methyl 7-(4-propoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxylate 

35 (2.59g) as yellow crystals. 

1 H-NMR (200 MHz, CDCl 3 ) 6 0.94 (3H, t, J = 7.2 Hz), 1 .56 - 1 .74 (2H, m), 2.88 (2H, t, J = 4.8 Hz), 3.41 (2H, t, J = 4.8 
Hz), 3.51 (2H, t, J = 7.0 Hz), 3.78 - 3.83 (m, 5H), 4.1 6 (2H, t, J = 4.8 Hz), 6.66 (1 H, d, J = 8.0 Hz), 6.97 (2H, d, J = 6.68 
Hz), 7.31 (1H, dd, J = 8.0, 2.2 Hz), 7.43 - 7.47 (3H, m), 7.725 (1H, s). 

40 Reference Example 237 

[0434] In toluene (200ml) and ethanol (35ml) were suspended methyl 7-bromo-2,3-dihydro-1-benzazeptne-4-car- 
boxyiate (5.0g), 4-butoethoxyphenyl borate (4.6g) and 1 M potassium carbonate solution (35ml), and the mixture was 
stirred for 30 minutes under argon atmosphere. Then, to the mixture was added tetrakistriphenylphosphinepalladium 

45 (1 .og), and the mixture was heated at 1 00°C overnight under argon atmosphere. After allowing to cool, to the mixture 
was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine 
and dried with magnesium sutfate. The solvent was evaporated under reduced pressure, and the resulting residue was 
purified with silica gel column chromatography (hexane : ethyl acetate = 4 : 1 ) to give the solid, which was washed with 
hexane to give methyl 7-(4-butoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxyalte (5.7g) as yellow crystals. 

50 1H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, t, J = 7.3 Hz), 1 .29 - 1 .49 (2H, m) , 1 .55 - 1 .68 (2H, m) , 2.86 - 2.95 (2H, m), 
3.41 - 3.45 (2H, m), 3.56 (2H, t, J = 6.6 Hz), 3.81 (2H, t, J = 5.0 Hz), 4.16 (2H, t, J = 5.0 Hz), 6.68 (1H, d, J = 8.6 Hz), 
6.98 (2H, d, J = 8.8 Hz), 7.34 (1 H, d, J = 8.6, 2.0 Hz), 7.43 - 7.48 (3H, m), 7.85 (1 H, s). 
CggH^NO^Calcd. C, 72.42; H, 7.13; N, 3.67. Found C, 72.32; H, 7.01; N, 3.84. 

55 Reference Example 238 

[0435] To a suspension of 60% sodium hydride (4.2g) in tetrahydrofuran (40ml) which had been washed with hexane 
three times was added dropwise a solution of 4-bromopyrazole (7.0g) in tetrahydrofuran (50ml) at 0°C under nitrogen 
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atmosphere, the temperature was returned to room temperature, and the mixture was stirred for 1 hour. To the mixture 
was added dropwise a solution of ethyl iodide (1 7.8g) in tetrahydrofuran (30ml) at 0°C under nitrogen atmosphere and 
the mixture was refluxed for 1 day. The solution was diluted with tetrahydrofuran, and the insolubles were filtered using 
Celite. After the filtrate was concentrated under reduced pressure, hexane was further added, and the insolubles were 
5 removed by filtration. The filtrate was concentrated under reduced pressure, followed by distillation under reduced 
pressure to give 4-bromo-1 -isopropylpyrazole (5.8g) as light yellow liquid. 

1 H-NMR (200 MHz, CDCI3) 8 1.50 (d, 6H, J = 6.6 Hz), 4.40 - 4.54 (m, 1H), 7.43 (s, 1H), 7.45 (s, 1H). 
Reference Example 239 

10 

[0436] To a solution of 4-bromo-1 -isopropylpyrazole (5.0g) in dry ether (75ml) was added dropwise n-buty I lithium 
(22ml, 1.6M solution in hexane) at -78°C under nitrogen atmosphere. After 30 minutes, to the mixture was added 
dropwise DMF (9.7g) at -78°C under nitrogen atmosphere, the temperature was returned to room temperature and the 
mixture was stirred for 1 hour. Then, to the mixture was added 1N hydrochloric acid (40ml) at 0°C, and the mixture 
is was stirred for 30 minutes, made basic with 1 N sodium hydroxide solution, extracted with ethyl acetate five times and 
dried with magnesium sulfate. The solvent was evaporated under reduced pressure to give 1 -isopropylpyrazole-4-car- 
boxyaldehyde (3.6g) as light yellow oil. 

1 H-NMR (200 MHz, CDCI3) 6 1.55 (d, 6H, J = 6.6 Hz), 4.48 - 4.61 (m, 1H), 7.98 (s, 2H), 9.86 (s, 1H). 
20 Reference Example 240 

[0437] To a solution of methyl 7-(4-butoxyethoxyphenyl)-2,3-dihydro-1-benzazepine-4-carboxylate (300mg) and 
1-isopropylpyrazole-4-carboxyaldehyde (524mg) in 1 ,2-dichloroethane (10ml) was added sodium triacetoxyborohy- 
dride (964mg), and the mixture was stirred under nitrogen atmosphere at room temperature for 4 days. Then, water 

25 was added to the mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with sat- 
urated brine and dried with magnesium sulfate. Tne solvent was evaporated under reduced pressure, and the resulting 
residue was purified with silica gel column chromatography (hexane : ethyl acetate = 3 : 1) to give methyl 7-(4-butox- 
yethoxyphenyl)-1 -[(1 -isopropylpyrazol-4-yl)methyl]-2,3-di hydro- 1 -benzazepine-5-carboxylate (392mg) as yellow oil. 
1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (t, 3H, J = 7.0 Hz), 1 .34 - 1 .65 (m, 1 0H), 2.75 (t, 2H, J = 5.0 Hz), 3.26 (t, 2H, J = 5.0 

30 Hz), 3.55 (t, 2H, J = 6.6 Hz), 3.78 - 3.83 (m, 5H), 4.1 6 (t, 2H, J « 4.8 Hz), 4.42 (s, 2H), 4.44 - 4.61 (m, 1 H), 6.94 - 7.00 
(m, 3H), 7.36 - 7.50 (m, 5H), 7.55 (d, 1H, J = 2,6 Hz), 7.79 (s, 1H). 

Reference Example 241 

35 [0438] To a solution of methyl 7-(4-butoxyethoxyphenyl)-1 -[(1 -ethylpyrazol-4-yl)methyl]-2,3-dihydro-1 -benzazepine- 
4-carboxylate (392mg) in a mixture of tetrahydrofuran (24ml) and methanol (24ml) was added 1N sodium hydroxide 
solution (8ml), and the mixture was stirred at room temperature for 3 days. Then, to the mixture was added water at 
0°C, and 1 N hydrochloric acid was further added to neutral, and the mixture was extracted with ethyl acetate. The 
organic layer was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evapo- 

40 rated under reduced pressure, which was recrystallized from hexane-ethyl acetate to give 7-(4-butoxyethoxyphenyl)- 
1-[(1-isopropylpyrazol-4-yl)methyl]-2,3-dihydro-1-benzazepine-4-carboxylic acid (229mg) as yellow crystals. 
1 H-NMR (200 MHz, CDCl 3 ) 8 0.93 (t, 3H, J = 7.0 Hz), 1 .34 - 1 .45 (m, 2H), 1 .50 (d, 6H, J = 6.6 Hz), 1 .53 - 1 .68 (m, 2H), 
2.77 (br, 2H), 3.29 (br, 2H), 3.56 (t, 2H, J = 6.6 Hz), 3.81 (t, 2H, J = 5.2 Hz), 4.16 (t, 2H, J = 5.0 Hz), 4.43 - 4.52 (m, 
3H), 6.96 - 7.00 (m, 3H), 7.36 - 7.55 (m, 6H), 7.89 (s, 1 H). 

45 Anal. Calcd. C^yl^C^ Calcd. C, 71 .54; H, 7.40; N, 8.34. Found C, 71 .16; H, 7.24; N, 8.23. 

Reference Example 242 

[0439] To a solution of methyl 7-bromo-2,3-dihydro-1-benzazepine-4-carboxylate (800mg) and 1 -ethylpyrazole- 
50 4-carboxyaldehyde (1 .05g) in 1 ,2-dichloroethane (30ml) were added sodium triacetoxyborohydride (3.0g) and acetic 
acid (853mg) and the mixture was stirred under nitrogen atmosphere at room temperature for 2 days. Then, water was 
added to the mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated 
brine and dried with magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue 
was purified with silica gel column chromatography (hexane : ethyl acetate =1 : 1) to give methyl 7-bromo-1-[(1-ethyl- 
55 pyrazol-4-yl]methyl]-2,3-dihydro-1 -benzazepine-5-carboxylate (593mg) as yellow oil. 

1 H-NMR (200 MHz, CDCI 3 ) 8 1 .48 (t, 3H, J = 6.6 Hz), 2.73 (t, 2H, J = 4.8 Hz), 3.22 (t, 2H, J = 4.8 Hz), 3.80 (s, 3H), 
4.15 (q, 2H, J = 7.4 Hz), 4.36 (s, 2H), 6.77 (d, 1H, J = 8.8 Hz), 7.22 - 7.29 (m, 2H), 7.42 (s, 1H), 7.45 (d, 1H, J = 2.2 
Hz), 7.60 (s, 1H). 
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Reference Example 243 

[0440] In toluene (15ml), ethanol (1 .5ml) and water (1 .5ml) were suspended methyl 7-bromo-1 -[(1-ethylpyrazol-4-yl) 
methyl]-2,3-dihydro-1 -benzazepine-4-caroxyatte (550mg), 4-propoxyethoxyphenyl borate (320mg) and potassium car- 

5 bonate (506mg), and the suspension was stirred for 30 minutes under argon atmosphere. Then, to the suspension 
was added tetrakistriphenylphosphinepalldium (81 mg), and the mixture was heated at 100°C for 6 hours under argon 
atmosphere. After allowing to cool, water was added thereto, and the mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evaporated under 
reduced pressure, and the resulting residue was purified with silica gel column chromatography (hexane : ethyl acetate 

10 = 1 : 1) to give methyl 1-((1-ethylpyraoW : yQmethyl]-7-(4-propoxy^ 
(370mg) as yellow oil. 

1 H-NMR (200 MHz, CDCI3) 8 1 .06 (t, 3H, J = 7.6 Hz), 1 .48 (t, 3H, J = 7.4 Hz), 1 .75 - 1 .95 (m, 2H), 2.76 (t, 2H, J = 5.4 
Hz), 3.27 (t, 2H, J = 5.4 Hz), 3.81 (s, 3H), 3.96 (t, 2H, J = 6.6 Hz), 4.16 (q, 2H, J = 7.4 Hz), 4.42 (s, 2H), 6.93 - 6.97 
(m, 3H), 7.33 (s, 1H), 7.38 - 7.49 (m, 4H), 7.54 (d, 1H, J = 2.4 Hz), 7.79 (s, 1H). 

15 

Reference Example 244 

[0441 ] To a solution of methyl 1 -[(1 -ethylpyrazol-4-yl)methyl]-7-(4-propoxypheny0-2,3-dihydro-1 -benzazepine-4-car- 
boxylate (370mg) in a mixture of tetrahydrof uran (24ml) and methanol (24ml) was added 1 N sodium hydroxide solution 
20 (8ml), and the mixture was stirred at room temperature for 1 day. Then, to the mixture was added water at 0°C, and 
1 N hydrochloric acid was further added to neutral, and the mixture was extracted with ethyl acetate. The organic layer 
was washed with water and saturated brine and dried with magnesium sulfate. The solvent was evaporated under 
reduced pressure to give 1 -[(1 -ethylpyrazol-4-y0methyl]-7-(4-propoxyphenyl)-2,3-dihydro-1 -benzazepine-4-carboxylic 
acid (330mg) as yellow oil. 

25 1 H-NMR (200 MHz, CDCI3) 6 1 .06 (t, 3H, J = 7.6 Hz), 1 .49 (t, 3H, J = 7.4 Hz), 1 .78 - 1 .89 (m, 2H), 2.78 (br, 2H), 3.30 
(br, 2H), 3.96 (t, 2H, J = 6.6 Hz), 4.16 (q, 2H, J = 7.4 Hz), 4.44 (s, 2H), 6.93 - 6.99 (m, 3H), 7.34 (s, 1H), 7.40 - 7.50 
(m, 4H), 7.56 (d, 1 H, J = 2.2 Hz), 7.89 (s, 1 H). 

Reference Example 245 

30 

[0442] In methanol (25ml) and THF (1 0ml was dissolved methyl 7-[(4-(2-butoxyethoxy)phenyl]-1 -(2-methyothiazot- 
4-yl)-2,3-dihydro-1 H-1-benzazepine-4-carboxylate (0.1 7g). To the solution was added 1 N sodium hydroxide solution 
(4ml), and the mixture was stirred at room temperature overnight, heated at 60°C for 5 hours, concentrated, neutralized 
with 1 N hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with water and saturated 
35 brine and dried with anhydrous magnesium sulfate. The solvent was evaporated to give 7-[4-(2-butoxyethoxy)phenyl)- 
1 -(2-methylthiazol-4-yl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxy!ic acid (0. 1 2g) as yellow crystals. 
mp155-158°C. 

1 H-NMR (5 ppm, CDCI 3 ) 0.94 (3H, t, J = 7.2 Hz), 1 .31 - 1 .49 (2H, m), 1 .55 - 1 .69 (2H, m), 2.67 (3H, s), 2.87 (2H, t- 
like), 3.56 (2H, t, J = 6.6 Hz), 3.82 (2H, t, J = 4.9 Hz), 3.96 (2H, Mike), 4.17 (2H, t, J = 4.9 Hz), 5.97 (1H, s), 7.00 (2H, 
40 d, J = 8.6 Hz), 7.44 (2H, s), 7.51 (2H, d, J = 8.6 Hz), 7.63 (1H, s), 7.88 (1H, s). 
IR (KBr) v: 2926, 1674, 1530, 1495 cnr 1 . 

Reference Example 246 

45 [0443] In THF (6.0ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1 -benzazepine-4-carboxylate 
(0.30g). To the solution was added 60% sodium hydride (61 mg) under ice-cooling and the mixture was stirred at room 
temperature for 1 hour. To the mixture was added crotyl bromide (0.31ml), and the mixture was stirred at 60°C for 4 
days. After cooled to room temperature, the reaction solution was added to water, and the mixture was extracted with 
ethyl acetate. The extract was washed with saturated brine and dried with magnesium sulfate. The solvent was removed 

so under reduced pressure, and the resulting residue was purified with silica gel column chromatography (hexane/ethyl 
acetate = 4/1) to give methyl 7-[4-(2-butoxyethoxy)phenyl]-1-crotyl-2,3-dihydro-1-benzazepine-4-carboxyiate (0.23g). 
1 H-NMR (200 MHz, CDCI3) 5 0.93 (3H, t, J = 7.2 Hz), 1 .33 - 1 .45 (2H, m), 1 .54 - 1 .65 (2H, m), 1 .75 (3H, d, J = 5.2 Hz), 
2.71 - 2.82 (2H, m), 3.22 - 3.27 (2H, m), 3.55 (2H, t, J = 6.6 Hz), 3.77 - 3.82 (2H, m), 3.81 (3H, s), 3.88 (2H, d, J = 4.4 
Hz), 5.22 (1H, m), 5.63 (1H, m), 6.85 - 7.01 (3H, m), 7.36 - 7.49 (4H, m), 7.77 (1H, s). 

55 

Reference Example 247 

[0444] In THF (4.4ml)/methanol (4.4ml) was dissolved methyl 7-{4-(2-butoxyethoxy)phenyl]-1 -crotyl-2,3-di hydro- 
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1 -benzazepine-4-carboxylate (0.22g). To the solution was added 1 N sodium hydroxide solution (2.2m!), and the mixture 
was stirred at 40°C for 6 hours. pH was adjusted to approximate 5 with 1N hydrochloric acid, and the solvent was 
concentrated to half under reduced pressure. The concentrated material was extracted with ethyl acetate, washed with 
saturated brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the resulting 
5 residue was washed with hexane/ethyl acetate=8/1 ) to give 7-[4-(2-butoxyethoxy)phenyl]-1 -crotyl-2,3-dihydro-1 -ben- 
zazepine-4-carboxylic acid (1 98mg). 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.93 (3H, t, J = 7.2 Hz), 1 .34 - 1 .45 (2H, m), 1 .54 - 1 .65 (2H, m), 1 .76 (3H, d, J = 5.4 Hz), 
2.82 (2H, m), 3.27 (2H, m), 3.55 (2H, t, J = 6.6 Hz), 3.78 - 3.83 (2H, m), 3.89 (3H, s), 4.13 - 4.18 (2H, m), 5.23 (1H, 
m), 5.66 (1H, m), 6.88 (1H, d, J = 6.2 Hz), 6.9B (2H, d, J = 8.8 Hz), 7.3B - 7.53 (4H, m), 7.88 (1H ( s). 

10 

Working Example 83 (Production of Compound 83) 

[0445] In DMF (3.9ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1 -crotyl-2,3-dihydro-l-benzazeplne-4-carboxylic 
acid (0.20g). To the solution was added thionyl chloride (82uJ), and the mixture was stirred at room temperature for 1 

15 hour. The solvent was removed under reduced pressure, and a solution of the resulting residue in THF was added 
dropwise to a solution of 4-[methyl(tetrahydropyranyl-4-yl)aminomethyl]aniline (1 1 1 mg) and triethylamine (0.31 ml) in 
THF (3.3ml) under ice-cooling, and the mixture was stirred at room temperature for 2 hours. The reaction solution was 
addedto water, and the mixture was extracted with ethyl acetate, washed with saturated brine and dried with magnesium 
sulfate. The solvent was removed underproduced pressure, and the resulting residue was purified with silica gel column 

20 chromatography (ethyl acetate/ethanol = 4/1), which was recrystallized from isopropyl ether/ethyl acetate to give 
7-[4-(2-butoxyethoxy)phenyl]-1-crotyL 
1-benzazepine-4-carboxamide (Compound 83) (9mg). 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, t, J = 7.2 Hz), 1 .25 - 1 .45 (2H, m), 1 .53 - 1 .78 (6H, m), 2.20 (3H, s), 2.68 (1 H, 
m), 3.33 - 3.43 (4H, m), 3.55 (2H, t, J = 7.0 Hz), 3.59 (2H, s), 3.77 - 3.80 (2H, m), 3.88 (2H, m), 3.98 - 4.07 (2H, m), 
25 4.12 - 4.18 (2H, m), 5.24 (1 H, m), 5.62 (1 H, m), 6.68 (3H, s), 6.90 (1 H, d, J = 8.4 Hz), 6.97 (2H, d, J = 8.8 Hz), 7.27 - 
7.58 (7H m). 

Reference Example 248 

30 [0446] Methyl 7-bromo-2,3-dihydro-1 -benzazepine-4-carboxylate (2.0g) was dissolved in 1 ,2-dichloroethane (70ml). 
To the solution were added isobutylaJdehyde (3.2ml) and sodium triacetoxyborohydride (5.26g), and the mixture was 
stirred at room temperature for 12 hours. The solvent was removed under reduced pressure, and the resulting residue 
was added to water and extracted with ethyl acetate. The extract was washed with saturated brine and dried with 
magnesium sulfate. The solvent was removed under reduced pressure and the resulting residue was purified with silica 

35 gel column chromatography (hexane/ethyl acetate = 6/1) to give methyl 7-bromo-1-isobufyl-2,3-dihydro-1-ben- 
zazepine-4-carboxylate (1 .82g). 1 H-NMR (200 MHz, CDCI 3 ) 8 0.92 (6H, d, J = 6.6 Hz), 2.03 (1H, m), 2.77 - 2.82 (2H, 
m), 3.10 (2H, d, J = 7.4 Hz), 3.21-3.26 (2H, m), 3.80 (3H, s), 6.71 (1H, d, J = 8.8 Hz), 7.19 - 7.26 (1H, m), 7.42 (1H, d, 
J = 2.6 Hz), 7.58(1 H,s). 

to Reference Example 249 

[0447] In toluene/ethanol/water (= 10/1/1, 41ml) was dissolved methyl 7-bromo-1-isobutyl-2,3-dihydro-1-ben- 
zazepine-4-caroxylate (0.90g). To the solution were added 4-(2-propoxyethoxy)pheny! borate (0.72g) and potassium 
carbonate (0.81 g) and the mixture was stirred for 30 minutes under argon atmosphere. To the mixture was added 

45 tetrakistriphenylphosphinepalladium (1 23mg), and the mixture was heated to reflux for 1 4 hours. After cooled to room 
temperature, the solution was added to water, and the mixture was extracted with ethyl acetate. The extract was washed 
with saturated brine, and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the 
resulting residue was purified with silica gel column chromatography (hexane/ethyl acetate = 8/1) to give methyl 1-iso- 
butyl-7-[4-(2-propoxyethoxy)phenyi]-2,3-dihydro-1 -benzazepine-4-carboxylate (0.79g). 

50 1H-NMR (200 MHz, CDCI 3 ) 8 0.94 (3H, t, J = 7.2 Hz), 0.95 (6H, d, J = 6.6 Hz), 1 .57 - 1 .72 (2H, m), 1 .98 - 2.15 (1H, 
m), 2.80 - 2.85 (2H, m), 3.16 (2H, d, J = 7.2 Hz), 3.27 - 3.32 (2H, m), 3.51 (2H, t, J = 6.6 Hz), 3.78 - 3.83 (2H, m), 3.81 
(3H, s), 4.13 - 4.19 (2H, m), 6.89 (1H, d, J = 8.8 Hz), 6.95 - 7.00 (2H, m), 7.39 (1H, dd, J = 8.8, 2.2 Hz), 7.43 - 7 49 
(3H, m), 7.77(1 H, s). 

IR (KBr) 2961, 2870, 1701, 1607, 1499, 1248, 1180, 927, 820 cm' 1 . 

55 

Reference Example 250 

[0448] In THF (15.8ml)/methanol (15.8ml) was dissolved methyl 1-isobuty!-7-[4-(2-propoxyethoxy)phenyl]-2,3-dihy- 
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dro-1-benzazepine-4-carboxylate (0.79g). To the solution was added 1N sodium hydroxide solution (7.9ml) and the 
mixture was stirred at room temperature for 20 hours. pH was adjusted to approximate 4 with 1N hydrochloric acid, 
and the solvent was concentrated to half under reduced pressure. The concentrated material was extracted with ethyl 
acetate, and the extract was washed with saturated brine and dried with magnesium sulfate. The solvent was removed 
5 under reduced pressure, and the resulting residue was washed with hexane/ethyl acetate (= 6/1) to give 1-isobutyl- 
7-[4-(2-propoxyethoxy)phenyl]-2,3-dihydro-1 -benzazepine-4-carboxylic acid (0.57g). 

1 H-NMR (200 MHz, CDCI3) 8 0.95 (3H, t, J = 7.2 Hz), 0.96 (6H, d, J = 6.6 Hz), 1.59 -1.71 (2H, m), 2.00 - 2.17 (1H, 
m), 2.80 - 2.86 (2H, m), 3.19 (2H, d, J = 7.2 Hz), 3.30 - 3.35 (2H, m), 3.52 (2H, t, J = 6.6 Hz), 3.81 (2H, t, J = 4.8 Hz), 
4.17 (2H, t, J = 4.8 Hz), 6.90 (1H, d, J = 8.8 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.38 - 7.53 (4H, m), 7.89 (1H, s). 

10 

Working Example 84 (Production of Compound 84) 

[0449] In THF (11.4ml) was dissolved 1-isobutyl-7-[4-(2-propoxyethoxy)phenylJ-2,3-dihydro-1-benzazepine-4-car- 
boxylic acid (0.57g). To the solution was added oxaryl chloride (0.23ml), and the mixture was stirred at room temperature 

15 for 1 hour. The solvent was removed under reduced pressure, a solution of the resulting residue in THF was added 
dropwise to a solution of 4-[methyl(tetrahydropyranyl-4-yl)aminomethyl]aniline (0.33g) and triethylamine (0.94ml in 
THF (9.9ml) under ice-cooling, and the mixture was stirred at room temperature for 14 hours. The reaction solution 
was added to water, and the mixture was extracted with ethyl acetate. The extract was washed with saturated brine 
and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue was 

20 purified with silica gel column chromatography (ethyl acetate/ethanol = 4/1), which was recrystallized from hexane/ 
ethyl acetate to give 1-isobutyl-N-[4-[N-methyl-N-(tetrahydropyran^-y0aminomethyl]phenyI]-7-[4-(2-propoxyethoxy) 
phenyl]-2,3-dihydro-1-benzazepine-4-carboxamide (Compound 84) (0.56g). 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.94 (3H, t, J = 7.2 Hz), 0.97 (6H, d, J = 6.6 Hz), 1.62 - 1.82 (6H, m), 2.00 - 2.17 (1H, 
m), 2.20 (3H, s), 2.64 (1 H, m), 2.87 - 2.95 (2H, m), 3.18 (2H, d, J = 7.4 Hz), 3.30 - 3.43 (4H, m), 3.51 (2H, t, J = 7.0 
25 Hz), 3.56 (2H, s), 3.78 - 3.83 (2H, m), 3.99 - 4.07 (2H, m), 4.13 - 4.19 (2H, m), 6.91 (1H, d, J = 8.8 Hz), 6.97 (2H, d, J 
= 8.8 Hz), 7.27 - 7.57 (10H, m). IR (KBr) 3303, 2957, 1636, 1607, 1499, 1244, 1122, 926, 812 cm' 1 . 
Anal. Calcd. C^H^NgC^ Calcd. C, 74.85; N, 6.71 ; H, 8.21 . Found C, 74.69; N, 6.92; H, 8.34. 

Reference Example 251 

30 

[0450J Methyl 7-bromo-1 -isobutyl-2,3-dihydro-1 -benzazeptne-4-carboxylate (0.90g) was dissolved in toluene/etha- 
nol/water (=1 0/1/1 , 41 ml). To the solution were added 4-(2-butoxyethoxy)phenyl borate (0.76g) and potassium carbon- 
ate (0.1 8g), and the mixture was stirred under argon atmosphere for 30 minutes. To the mixture was added tetrakist- 
riphenylphosphinepalladium (123mg), and the mixture was heated to reflux for 1 4 hours. After cooled to room temper- 
35 ature, the reaction solution was added to water, and the mixture was extracted with ethyl acetate. The extract was 
washed with saturated brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, 
and the resulting residue was purified with silica gel column chromatography (hexane/ethyl acetate=8/1 ) to give methyl 
7-[4-(2-butoxyethoxy)phenyl]-1 -isobutyl-2,3-dihydro-1 -benzazepine-4-carboxylate (0.75g). 

1 H-NMR (200 MHz, CDCI3) 8 0.93 (3H, t, J = 7.2 Hz), 0.95 (6H, d, J = 6.6 Hz), 1 .37- 1 .67 (4H, m), 2.26 (1 H, m), 2.82 
40 (2H, m), 3.17 (2H, d, J = 4.8 Hz), 3.30 (2H, t, J = 4.8 Hz), 3.55 (2H, t, J = 6.6 Hz), 3.77 - 3.83 (2H, m), 3.81 (3 , s), 4.13 
- 4.1 8 (2H, m), 6.89 (1 H, d, J = 8.4 Hz), 6.94 - 7.00 (2H, m), 7.36 - 7.52 (4H, m), 7.77 (1 H, s). 
IR (KBr) 2959, 1703, 1607, 1499, 1244, 1181 , 814 cm-1. 

Reference Example 252 

45 

[0451] In THF (15.0ml)/methanol (15.0m!) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1-isobutyl-2,3-dihy- 
dro-1-benzazepine-4-carboxylate (0.75g). To the solution was added 1N sodium hydroxide solution (7.5ml), and the 
mixture was stirred at room temperature for 20 hours. pH was adjusted to approximate 4 with 1 IM hydrochloric acid, 
and the solvent was concentrated to half under reduced pressure. The concentrated material was extracted with ethyl 
so acetate, washed with saturated brine and dried with magnesium sulfate. The solvent was removed under reduced 
pressure, and the resulting residue was washed with hexane/ethyl acetate (= 6/1 ) to give 7-[4-(2-butoxyethoxy)phenyl]- 
1-isobutyl-2,3-dihydro-1-benzazepine-4-carboxylic acid (0.61 g). 

1 H-NMR (200 MHz, CDCI3) 8 0.93 (3H, t, J = 7.0 Hz), 0.96 (6H, d, J = 6.6 Hz), 1 .34 - 1 .47 (2H, m), 1 .54 - 1 .66 (2H, 
m), 2.08 (1H, m), 2.79 - 2.85 (2H, m), 3.19 (2H, d, J = 6.8 Hz), 3.30 - 3.35 (2H, m), 3.56 (2H, t, J = 6.6 Hz), 3.81 (2H, 
55 t, J = 4.8 Hz), 4.1 6 (2H, J = 4.8 Hz), 6.90 (1 H, d, J = 8.8 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.38 - 7.53 (4H, m), 7.89 (1 H, s). 
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Working Example 85 (Production of Compound 85) 

[0452] in THF (1 2.0ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1 -isobutyl-2,3-dihydro-1 -benzazepine-4-carbox- 
ylic acid (0.60g). To the solution was added oxalyl chloride (0.24ml), and the mixture was stirred at room temperature 
for 1 hour. The solvent was removed under reduced pressure, a solution of the resulting residue in THF was added 
dropwise to a solution of 4-[methyl(tetrahydropyranyl-4-yl)aminomethyQaniline (0.33g) and triethylamine (0.96ml) in 
THF (9.6ml) under ice-cooling, and the mixture was stirred at room, temperature for 14 hours. The reaction solution 
was added to water, and the mixture was extracted with ethyl acetate. The extract was washed with saturated brine 
and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue was 
purified with silica gel column chromatography (ethyl acetate/ethano! = 4/1), which was recrystallized from hexane/ 
ethyl acetate to give 7-[4-(2-butoxyethoxy)phenyq-1-isobutyl-N-[4-[N-methyl-N-(tetrahydropyran-4-yl)aminomethyl] 
phenyl]-2,3-dihydro-1-benza2epine-4-carboxamide (Compound 85) (0.49g). 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, t, J = 7.2 Hz), 1 .97 (6H, d, J = 6.6 Hz), 1 .33 - 1 .46 (2H, m), 1 .54 - 1 .77 (6H, 
m), 2.07 (1H, m), 2.20 (3H, s), 2.64 (1H, m), 2.88 - 2.95 (2H, m), 3.18 (2H, d, J = 7.4 Hz), 3.30 - 3.43 (4H, m), 3.51 - 
3.59 (2H, m), 3.56 (2H, s), 3.77 - 3.83 (2H, m), 3.98 - 4.07 (2H, m), 4.12-4.18 (2H, m), 6.91 (1H, d, J = 8.8 Hz), 6.99 
(2H, d, J = 8.4 Hz), 7.29 (1 H, d, J = 8.4 Hz), 7.36 - 7.58 (9H, m). 
IR (KBr) 3303, 2955, 1636, 1597, 1499, 1242, 1121, 926, 812 cnrr*. 

Anal. Calcd. C^H^N^ Calcd. C, 75.08; N, 6.57; H, 8.35. Found C, 74.99; N, 6.69; H, 8.16. 
Reference Example 253 

[0453] In 1 ,2-dichloroethane (60ml) was dissolved methyl 7-bromo-2,3-dihydro-1 -benzazepine-4-carboxylate (1 .7g). 
To the solution were added isopentyialdehyde (3.1 g) and sodium triacetoxyborohydride (4.5g), and the mixture was 
stirred at room temperature for 12 hours. The solvent was removed under reduced pressure, and the resulting residue 
was added to water, and the mixture was extracted with ethyl acetate. The extract was washed with saturated brine 
and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue was 
purified with silica gel column chromatography (hexane/ethyl acetate = 5/1 ) to give methyl 7-bromo-1 -isopentyl-2,3-di- 
hydro-1-benzazepine-4-carboxylate (1 .84g). 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.95 (6H, d, J = 6.2 Hz), 1 .48 - 1 .62 (3H, m), 2.79 (2H, t, J = 4.4 Hz), 3.21 (2H, t, J = 4.4 
Hz), 3.24 - 3.33 (2H, m), 3.80 (3H, s), 6.68 (1 H, d, J = 8.8 Hz), 7.20 - 7.26 (1 H, m) , 7.41 (1 H, d, J = 2.2 Hz), 7.56 (1 H, s). 

Reference Example 254 

[0454] In THF (36ml)/methanol (36ml) was dissolved methyl 7-bromo-1 -isopentyl-2,3-dihydro-1 -benzazepine-4-car- 
boxylate (1 .8g). To the solution was added 1 N sodium hydroxide solution (18ml), and the mixture was stirred at room 
temperature for 24 hours. pH was adjusted to approximate 5 with 1 N hydrochloric acid, and the solvent was concen- 
trated to half under reduced pressure. The concentrated material was extracted with ethyl acetate, washed with satu- 
rated brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the resulting 
residue was washed with hexane/ethyl acetate (= 6/1) to give 7-bromo-1 -isopentyl-2,3-dihydro-1 -benzazepine-4-car- 
boxylic acid (1.51 g). 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.96 (6H, d, J = 6.2 Hz), 1.52 - 1.71 (3H, m), 2.78 - 2.84 (2H, m), 3.21 - 3.26 (2H, m), 
3.32 (2H, d, J = 8.2 Hz), 6.69 (1H, d, J = 8.8 Hz), 7.22 - 7.29 (1H, m), 7.43 (1H, d, J = 2.2 Hz), 7.68 (1H, s). 

Reference Example 255 

[0455] In DMF (30ml) was dissolved 7-bromo-1-isopentyl-2,3-dihydro-1-benzazepine-4-carboxylic acid (1.5g). To 
the solution was added thionyl chloride (0.84ml), and the mixture was stirred at room temperature for 1 hour. Trie 
solvent was removed under reduced pressure, a solution of the resulting residue in THF was added dropwise to a 
solution of 4-[methyl(tetrahydropyranyl-4-yl)aminomethyGaniline (1 .04g) and triethylamine (3.2ml) in THF (20.8ml) un- 
der ice-cooling, and the mixture was stirred at room temperature for 16 hours. The reaction solution was added to 
water, and the mixture was extracted with ethyl acetate. The extract was washed with saturated brine and dried with 
magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue was purified with 
silica gel column chromatography (ethyl acetate/ethanol = 3/1 ) to give 7-bromo-1 -isopentyl-N-[4-[N-methyl-N-(tetrahy- 
dropyran-4-y!)aminomethyl]phenyl]-2,3-dihydro-1 -benzazepine-4-carboxamide (1 .35g). 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.96 (6H, d, J = 6.2 Hz), 1.54 - 1.86 (5H, m), 2.21 (3H, s), 2.66 (1H, m), 2.88 (2H, m), 
3.26 (2H, m), 3.28 - 3.44 (2H, m), 3.57 (2H, s), 3.98 - 4.11 (2H, m), 6.70 (1H, d, J = 8.8 Hz), 7.18 - 7.40 (3H, m) 7 54 
(2H, d, J = 8.4 Hz), 7.64 (1 H, s), 8.02 (1 H, s). 
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Working Example 86 (Production of Compound 86) 

[0456] In toluene/ethanol/water (=10/1/1 , 31 .5ml) was dissolved 7-bromo-1 -isopentyl-N-[4-{N-methyl-N-(tetrahydro- 
pyran^-yOaminomethyllphenyO-a.a-dihydro-l-benzazepine^-carboxamide (0.66g). To the solution were added 

5 4-(2-propoxyethoxy)phenyl borate (0.33g) and potassium carbonate (0.37g), and the mixture was stirred for 30 minutes 
under argon atmosphere. To the mixture was added tetrakistriphenylphosphinepalladium (56mg), and the mixture was 
heated to reflux for 16 hours. After cooled to room temperature, the reaction solution was added to water, and the 
mixture was extracted with ethyl acetate. The. extract was washed with saturated brine and dried with magnesium 
sulfate. The solvent was removed under reduced pressure, and the resulting residue was purified with silica gel column 

10 chromatography (ethyl acetate/ethanol = 3/1). The purified residue was dissolved in ethyl acetate and filtered to give 
a solution. The solvent was removed under reduced pressure, followed by recrystallization from isopropyl ether/ethyl 
acetate to give 1 -isopentyi-N-[41N-methyl-N-(tetrahydr^^ 
nyl]-2,3-dihydro-1-benzazepine-4-carboxamide (Compound 86) (80mg). 

1 H-NMR (200 MHz, CDCI3) 8 0.94 (3H, t, J = 7.4 Hz), 0.96 (6H, d, J = 6.0 Hz), 1 .54 - 1 .76 (6H, m), 2.21 (3H, s), 2.68 
15 (1H, m), 2.89 (2H, m), 3.30 - 3.50 (9H, m), 3.51 (2H, t, J = 6.2 Hz), 3.58 (2H, s), 3.98 - 4.07 (2H, m), 4.15 (2H, t, J = 
4.8 Hz), 665 (1H, s), 6.70 - 6.81 (1H, m) , 6.88 (1H, d, J = 9.2 Hz), 6.96 (2H, d, J = 8.6 Hz), 7.30 - 7.69 (9H, m). 
IR (KBr) 3312, 2953, 2867, 1644, 1605, 1501, 1244, 829 crrr 1 . 

Working Example 87 (Production of Compound 87) 

20 

[0457] In toluene/ethanol/water (=1 0/1/1 , 31 .5ml) was dissolved 7-bromo-1 -isopentyl-N-[4-[N-methyl-N-(tetrahydro- 
pyran-4-yl)aminomethyl]phenyl]-2,3-dihydro-1-benzazepine-4-carboxamide (0.66g). To the solution were added 
4-(2-butoxyethoxy)phenyl borate (0.35g) and potassium carbonate (0.37g), and the mixture was stirred for 30 minutes 
under argon atmosphere. To the mixture was added tetrakistriphenylphosphinepalladium (56mg), and the mixture was 

25 heated to reflux for 16 hours. After cooled to room temperature, the reaction solution was added to water, and the 
mixture was extracted with ethyl acetate. The extract was washed with saturated brine and dried with magnesium 
sulfate. The solvent was removed under reduced pressure, and the resulting residue was purified with silica gel column 
chromatography (ethyl acetate/ethanol = 3/1). The purified residue was dissolved in ethyl acetate and filtered to give 
a solution. The solvent was removed under reduced pressure, followed by recrystallization from isopropyl ether/ethyl 

30 acetate to give 7-[4-(2-butoxyethoxy)phenyl]-1-isopentyl-N-[4^^ 

nyl]-2,3-dihydro-1 -benzazepine-4-carboxamide (Compound 87) (74mg). 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.93 (3H, t, J = 7.2 Hz), 0.98 (6H, d, J = 6.2 Hz), 1.33 - 1.45 (2H, m), 1.54 - 1.75 (6H, 
m), 2.21 (3H, s), 2.67 (1H, m), 2.85 - 2.92 (2H, m), 3.30 - 3.43 (9H, m), 3.55 (2H, t, J = 6.6 Hz), 3.58 (2H, s), 3.77 - 
3.83 (2H, m), 4.00 - 4.06 (2H, m), 4.12 - 4.17 (2H, m), 6.66 (1H, s), 6.89 (1H, d, J = 8.8 Hz), 6.97 (2H, d, J = 8.8 Hz), 
35 7.29 (2H, d, J e 8.4 Hz), 7.38 - 7.63 (7H, m). 

IR (KBr) 3328, 2957, 2870, 1642, 1607, 1503, 1242, 1140, 823 cm' 1 . 

Reference Example 256 

40 [0458] In THF (14.0m!) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-2,3-di hydro- 1-benzazepin e-4-carboxy- 
late (0.70g). To the solution was added 60% sodium hydride (142mg) at 0°C, and the mixture was stirred at room 
temperature for 1 hour. To the mixture was added 1 -bromo-3-methyl-2-butene (0.83ml), and the mixture was stirred at 
60°C for 60 hours. After cooled to room temperature, the mixture was added to water, and the mixture was extracted 
with ethyl acetate. The extract was washed with saturated brine and dried with magnesium sulfate. The solvent was 

45 removed under reduced pressure, and the resulting residue was purified with silica gel column chromatography (hex- 
ane/ethyl/acetate = 4/1) to give methyl 7-[4-(2-butoxyethoxy)phenyl]-1-(3-methyl-2-butenyl)-2,3-dihydro-1-ben- 
zazepine-4-carboxylate (0.71 g). 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.93 (3H, d, J = 7.2 Hz), 1 .33-1 .45 (2H, m), 1 .54 - 1 .68 (2H, m), 1 .75 (3H, s), 1 .78 (3H, 
s), 2.78 - 2.83 (2H, m), 3.19 - 3.25 (2H, m), 3.55 (2H, t, J = 6.6 Hz), 3.77 - 3.80 (2H, m), 3.93 (2H, d, J = 6.2 Hz), 4.10 
so - 4.1 8 (2H, m), 5.32 (1 H, m), 6.86 (1 H, d, J = 8.4 Hz), 6.97 (2H, d, J = 8.8 Hz), 7.37 - 7.52 (4H, m), 7.76 (1 H, s). 

Reference Example 257 

[0459] In THF (14.0ml)/methanol (14.0ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyQ-1-(3-methyl-2-bute- 
55 nyl)-2,3-dihydro-1-benzazepine-4-carboxylate (0.70g). To the solution was added 1N sodium hydroxide (7.0ml), and 
the mixture was stirred at room temperature for 24 hours. pH was adjusted to approximate 4 with 1 N hydrochloric acid, 
and the solvent was concentrated to half under reduced pressure. The concentrated material was extracted with ethyl 
acetate, and the extract was washed with saturated brine and dried with magnesium sulfate. The solvent was removed 
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under reduced pressure, and the resulting residue was washed with hexane/ethyl acetate (= 6/1 ) to give 7-[4-(2-butox- 
yethoxy)phenyl]-1 -(3-methyl-2-butenyl)-2,3-dihydro-1 -benzazepine-4-carboxylic acid (0.46g). 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, d, J = 7.2 Hz), 1 .35 - 1 .47 (2H, m), 1 .54 - 1 .65 (2H, m), 1 .76 (3H, s), 1 .79 (3H, 
s), 2.79 - 2.85 (2H, m), 3.21 - 3.29 (2H, m), 3.56 (2H, t, J = 6.6 Hz), 3.78 - 3.B3 (2H, m), 3.95 (2H, d, J = 5.8 Hz), 4.13 
5 - 4.19 (2H, m), 5.33 (1 H, m), 6.87 (1 H, d, J = 8.4 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.38 - 7.54 (2H, m), 7.47 (2H, d, J = 8.8 
Hz),7.89(1H,s). 

Working Example 88 (Production of Compound 88) 

10 [0460] In THF (9.0ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl] -1-(3-methyl-2-butenyl)-2,3-dihydro-1-ben- 
zazepine-4-carboxylic acid (0.40g). To the solution was added oxalyl chloride (0.1 8ml), and the mixture was stirred at 
room temperature for 1 hour. The solvent was removed under reduced pressure, a solution of the resulting residue in 
THF was added dropwise to a solution of 4-[methyl(tetrahydropyranyl-4-yl)aminomethyl]aniline (0.24g) and triethyl- 
amine (0.70ml) in THF (7.2ml) under ice-cooling, and the mixture was stirred at room temperature for 14 hours. The 

15 reaction solution was added to water, and the mixture was extracted with ethyl acetate. The extract was washed with 
saturated brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the resulting 
residue was purified with silica gel column chromatography (ethyl acetate/ethanol = 4/1 ), which was recrystallized from 
hexane/ethyl acetate to give 7-[4-(2-butoxyethoxy)phenyl]-1-isobutyl-N-[4-tN-methyl-N-(tetrahydropyran-4-yl)aml- 
nomethyl]phenyl]-2 t 3-dihydro-1-benzazepine-4-carboxamide (Compound 88) (0.33g). 

20 1H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, d, J = 7.2 Hz), 1 .33 - 1 .45 (2H, m), 1 .54 - 1.67 (6H, m) f 1 .77 (3H, s), 1 .80 (3H, 
s), 2.21 (3H, m) , 2.65 (1H, m), 2.91 (2H, m), 3.25 - 3.44 (4H, m), 3.55 (2H, t, J = 6.6 Hz), 3.57 (2H, s), 3.80 (2H, t, J 
= 4.8 Hz), 3.95 (2H, d, J = 6.2 Hz), 4.00 - 4.08 (2H, m), 4.1 6 2H, t, J = 4.6 Hz), 5.34 (1 H, m), 6.89 (1 H, d, J = 8.8 Hz), 
6.97 (2H, d, J = 8.8 Hz), 7.27 - 7.56 (10H, m). 
IR (KBr) 2926, 2865, 1703, 1607, 1499, 1244, 1181, 814 cm""'. 

25 Anal. Calcd. C 41 H 53 N 3 0 4 Calcd. C, 75.54; N, 6.45; H, 8.19. Found C, 75.39; N, 6.40; H t 8.03. 

Reference Example 258 

[0461] In THF (228ml) was dissofved 2-ethoxyethanol (22.8g). To the solution were added triethylamine (49.3ml) 

30 and methanesulfonyl chloride (23.6ml) at 0°C, and the mixture was stirred at room temperature for 1 hour. The reaction 
solution was added to water, and the mixture was extracted with ethyl acetate. The extract was washed with saturated 
brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue 
was added dropwise to a solution of 4-[(benzyloxycarbonyl)amino]butyric acid (30.0g) and 60% sodium hydride (1 0.1 g) 
in THF (450ml). The mixture was stirred at 60°C for 16 hours, cooled to room temperature, and the reaction solution 

35 was added to water. To the mixture was added 1 N sodium hydroxide (50ml), and the mixture was washed with ethyl 
acetate. The mixture was neutralized with 1 N hydrochloric acid and extracted with ethyl acetate. The extract was 
washed with saturated sodium thiosulfate solution and dried with magnesium sulfate. The solvent was removed under 
reduced pressure, and the resulting residue was dissolved in methylene chloride (54.6ml), which was added dropwise 
to a solution of concentrated sulfuric acid (8.23ml) and magnesium sulfate (28.3g) in methylene chloride (273ml). To 

40 the mixture was added 2-methyl-2-propanol (28.1 ml), and the mixture was stirred at room temperature for 1 8 hours. 
To the mixture was added an aqueous solution of sodium hydrogen carbonate to adjust pH to approximate 8, and the 
mixture was extracted with ethyl acetate. The extract was washed with water and saturated brine, and dried with 
magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue was purified with 
silica gel column chromatography (hexane/ethyl acetate = 6/1 -> 5/1 ) to give tert-butyl 4-[(benzyloxycarbonyl)(2-ethox- 

45 yethyl)amino]butyrate (8.7g). 

1 H-NMR (200 MHz, CDCI 3 ) 8 1 .20 (3H, d, J = 7.4 Hz), 1 .44 (9H, s), 1 .71 - 1 .82 (2H, m), 2.27 (2H, t, J = 7.2 Hz), 2.64 
(2H, t, J = 7.4 Hz), 2.72 - 2.81 (2H, m), 3.50 (2H, q, J = 7.4 Hz), 3.50 - 3.56 (2H, m). 

Reference Example 259 

so 

[0462] In methanol (87ml) was dissolved tert-butyl 4-[(benzyloxycarbonyI)(2-ethoxyethyl)amino]butyrate (8.7g). To 
the solution was added 1 0% palladium/carbon (0.87g), and the mixture was stirred for 3 hours under hydrogen atmos- 
phere. 10% palladium/carbon was removed by filtration with Celite, and the solvent of the resulting solution was re- 
moved under reduced pressure to give tert-butyl 4-[(2-ethoxyethyl)amino]butyrate (5.5g). 
55 1H-NMR (200 MHz, CDCI 3 ) b 1.26 (3H, d, J = 7.0 Hz), 1.43 (9H, s), 1.77 - 1.87 (2H, m) , 2.18 - 2.27 (2H, m) , 3.31 - 
3.57 (6H,m), 5.13 (2H,s), 7.32- 7.37 (5H,m). 
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Reference Example 260 

[0463] In DMF (43.9ml) was dissolved tert-butyl 4-[(2-ethoxyethyl)amino]butyrate (5.5g). To the solution was added 
5-bromo-2-fluorobenzaldehyde (4.4g), followed by addition of potassium carbonate (3.6g). The mixture was stirred at 
5 90°C for 60 hours and cooled to room temperature. The reaction solution was added to water, the mixture was extracted 
with ethyl acetate, washed with saturated brine and dried with magnesium sulfate. The solvent was removed under 
reduced pressure, and the resulting residue was purified with silica gel column chromatography (hexane/ethyl acetate 
= 6/1 -> 5/1) to give tert-butyl 4-[4-bromo(2-ethoxyethyl)-2-formylanilino]butyrate (2.3g). 

1 H-NMR (200 MHz, CDCI 3 ) 51.12 (3H, d, J = 7.0 Hz), 1 .41 (9H ( s), 1 .76 - 1 .81 (2H, m), 2.16 - 2.24 (2H, m), 3.23 (2H, 
10 t, J = 7.4 Hz), 3.28 - 3.39 (4H, m), 3.37 (2H, q, J = 7.0 Hz), 3.43 - 3.49 (2H, m), 7.14 (1H, d, J = 8.6 Hz), 7.59 (1H, dd, 
J = 8.8, 2.6 Hz), 7.91 (1H, d, J = 2.4 Hz), 10.30 (1H, s). 

Reference Example 261 

15 [04641 In toluene (4.8m!)/2-methyl-2-propanol (0.48ml) was dissolved tert-butyl 4-[4-bromo(2-ethoxyethyl)-2-formy- 
lanilinojbutyrate (2.4g). To the solution was added potassium tert-butoxide (72mg), the mixture was stirred at 100°C 
for 1 hour and cooled to room temperature. The reaction solution was added to water, the mixture was extracted with 
ethyl acetate, and the extract was washed with saturated brine and dried with magnesium sulfate. The solvent was 
removed under reduced pressure, and the resulting residue was purified with silica gel column chromatography (hex- 

20 ane/ethyl acetate = 6/1 ) to give tert-butyl 7-bromo-1 -(2-ethoxyethyl)-2,3-dihydro-1 -benzazepine-4-carboxylate (0.1 5g). 
1 H-NMR (200 MHz, CDCI 3 ) 6 1.21 (3H, t, J = 7.0 Hz), 1 .53 (9H, s), 2.76 (2H, t, J = 4.4 Hz), 3.26 (2H, t, J = 4.4 Hz), 
3.44 - 3.54 (2H, m), 3.52 (2H, q, J = 7.0 Hz), 3.62 - 3.69 (2H, m), 6.82 (1H, d, J = 8.8 Hz), 7.22 (1H, dd, J = 8.8, 2.6 
Hz), 7.39 (1H, d, J = 2.2 Hz), 7.46 (1H, s). 

25 Reference Example 262 

[0465] In ethyl acetate (22m!) was dissolved tert-butyl 7-bromo-1-(2-ethoxyethyl)-2,3-dihydro-1-benzazepine-4-car- 
boxylate (1.1g). To the solution was added 4N hydrochloric acid/ethyl acetate (11ml) at room temperature, and the 
mixture was stirred for 24 hours. An aqueous saturated solution of sodium hydrogen carbonate was added to adjust 
30 pH to approximate 4, followed by extraction with ethyl acetate. The extract was washed with saturated brine and dried 
with magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue was washed 
with hexane/ethyl acetate (= 8/1) to give 7-bromo-1-(2-ethoxyethyl)-2,3-dihydro-1-benzazepine-4-carboxyIic acid 
(0.73g). 

1 H-NMR (200 MHz, CDCI 3 ) 5 1 .21 (3H, t, J = 7.0 Hz), 2.82 (2H, t, J = 4.4 Hz), 3.30 (2H, t, J = 4.4 Hz), 3.51 (2H, t, J = 
35 A A Hz), 3.52 (2H, q, J = 7.0 Hz), 3.67 (2H, t, J = 5.2 Hz), 6.85 (1 H, d, J = 8.8 Hz), 7.23 - 7.29 (1 H, m), 7.44 (1 H, d, J 
= 2.2 Hz), 7.69 (1H,s). 

Reference Example 263 

40 [0466] In DMF (14.6ml) was dissolved 7-bromo-1-(2-ethoxyethyl)-2,3-dihydro-1-benzazepine-4-carboxylic acid 
(0.73g). To the solution was added thionyl chloride (0.39ml), and the mixture was stirred at room temperature for 1 
hour. The solvent was removed under reduced pressure, a solution of the resulting residue in THF was added dropwise 
to a solution of 4-[methyl(tetrahydropyranyl-4-yl)aminomethyl]aniline (0.53g) and triethylamine (1 .5ml) in THF (15.9ml) 
under ice-cooling, and the mixture was stirred at room temperature for 2 hours. The reaction solution was added to 

45 water, the mixture was extracted with ethyl acetate, and the extract was washed with saturated brine and dried with 
magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue was purified with 
silica gel column chromatography (ethyl acetate/ethanol=3/1) to give 7-bromo-1-(2-ethoxyethyl)-N-[4-[4-[N-me- 
thyl-N-(tetrahydropyran-4-y0aminomethyl]phenyn-2,3-dihydro-1-benzazepine-4-carboxamide (0.66g). 
1 H-NMR (200 MHz, CDCI 3 ) 6 1 .21 (3H, t, J = 7.0 Hz), 1 .63 - 1 .82 (4H, m), 2.20 (3H, s), 2.64 (1H, m), 2.87 - 2.96 (4H, 

50 m), 3.31 - 3.38 (4H, m), 3.47 - 3.58 (2H, m), 3.56 (2H, s), 3.64 - 3.70 (2H, m), 3.97 - 4.09 (2H, m), 6.85 (1 H, d, J = 8.8 
Hz), 7.19 - 7.32 (4H, m), 7.40 (1H, d, J = 2.6 Hz), 7.50 - 7.56 (2H, m), 8.01 (1 H, s). 

Working Example 89 (Production of Compound 89) 

55 [0467] In toluene/ethanol/water (= 20/1/1 , 1 4.3m!) was dissolved 7-bromo-1 -(2-ethoxyethyl)-N-[4-[4-[N-methyl-N-(tet- 
rahydropyran^-ylJaminomethyQphenyl^.S-dihydro-l -benzazepine-4-carboxamide (0.32g). To the solution were add- 
ed 4-(2-propoxyethoxy)phenyl borate (0.1 6g) and potassium carbonate (0.1 8g), and the mixture was stirred for 30 
minutes under argon atmosphere. To the mixture was added tetrakistriphenylphosphinpalladium (27mg), and the mix- 
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ture was heated to reflux for 14 hours. After cooled to room temperature, the reaction solution was added to water, 
and the mixture was extracted with ethyl acetate. The extract was washed with saturated brine and dried with magne- 
sium sulfate. The solvent was removed under reduced pressure, and the resulting residue was purified with silica gel 
column chromatography (ethyl acetate/ethanol = 3/1). The purified residue was dissolved in ethyl acetate, which was 
filtered to give a solution. The solvent was removed under reduced pressure, which was recrystallized from isopropyl 
ether/ethyl acetate to give 1 -(2-ethoxyethyl)-N-[4-[N-methyl-N-(tetrahydropyran-4-yl)aminomethyl]phenyD-7-[4-(2-pro- 
poxyethoxy)phenyl]-2,3-dihydro-1-benzazepine-4-carboxamide (Compound 89) (60mg). 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.94 (3H, t, J = 7.2 Hz), 1.59 - 1.80 (6H, m), 2.21 (3H, s), 2.65 (1H, m) t 2.92 (2H, m), 
3.22 - 3.69 (8H, m), 3.57 (2H, s), 3.69 - 3.73 (2H, m), 3.78 - 3.84 (2H, m), 3.99 - 4.1 7 (2H, m), 4.16 (2H, t, J = 4.8 Hz), 
6.69 (1H, s), 6.95 - 7.03 (3H, m), 7.30 - 7.56 (9H, m). 

Working Example 90 (Production of Compound 90) 

[0468] In toluene/ethanol/water (= 20/1/1 , 14.3ml) was dissolved 7-bromo-1-(2-ethoxyethyl)-N-[4-[N-methyl-N-(tet- 
rahydropyran-4-yl)aminomethy0phenyl]-2,3-dihydro-1 -benzazepine-4-carboxamide (0.32g). To the solution were add- 
ed 4-(2-butoxyethoxy)phenyl borate (0.1 7g) and potassium carbonate (0.1 8g), and the mixture was stirred for 30 min- 
utes under argon atmosphere. To the mixture was added tetrakistriphenylphosphinepalladium (27mg), and the mixture 
was heated to reflux for 1 4 hours. After cooled to room temperature, the reaction solution was added to water, and the 
mixture was extracted with ethyl acetate. The extract was washed with saturated brine and dried with magnesium 
sulfate. The solvent was removed under reduced pressure, and the resulting residue was purified with silica gel column 
chromatography (ethyl acetate/ethanol = 3/1). The purified residue was dissolved in ethyl acetate, which was filtered 
to give a solution. The solvent was removed under reduced pressure, which was recrystallized from isopropyl ether/ 
ethyl acetate to give 7-[4-(2-butoxyethoxy) phenyl]- 1-(2-ethoxyethyl)-N-[4-[N-methyl-N-(tetrahydropyran-4-yl)ami- 
nomethyQphenyl]-2,3-dihydro-1-benzazepine-4-carboxamide (Compound 90) (15mg). 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.93 (3H, t, J = 7.2 Hz), 1 .23 (3H, t, J = 7.0 Hz), 1 .29 - 1 .45 (2H, m), 1 .54 - 1 .75 (6H, m), 
2.21 (3H, s), 2.65 (1H, m), 2.92 (2H, m), 3.30 - 3.44 (4H, m), 3.50 - 3.60 (4H, m), 3.57 (2H, s), 3.67 - 3.72 (2H, m), 
3.98 - 4.07 (2H, m), 4.13 - 4.18 (2H, t, J - 4.8 Hz), 6.70 (1H, s), 6.95 - 7.03 (3H, m), 7.27 - 7.55 (9H, m). 

Reference Example 264 

[0469] In THF (400ml) was dissolved 2-methoxyethanol (20g). To the solution were added triethylamine (47.6ml), 
4-dimethylaminopyridine (9.66g) and p-toluenesulfonyl chloride (60.2g), and the mixture was stirred at room temper- 
ature for 2 hours. The mixture was stirred at 60°C for 3 hours, the reaction solution was added to water, and the mixture 
was extracted with ethyl acetate. The extract was washed with saturated brine and dried with magnesium sulfate. The 
solvent was removed under reduced pressure, the resulting residue was added dropwise to a solution of 4-[(benzyloxy- 
carbonyl)amino]butyric acid (30.2g) and 60% sodium hydride (1 0.2g) in THF (453ml). The mixture was stirred at 65°C 
for 24 hours and cooled to room temperature. The reaction solution was added to water, followed by addition of 1N 
sodium hydroxide (50ml) and washing with ethyl acetate. The mixture was neutralized with 1 N hydrochloric acid, and 
extracted with ethyl acetate. The extract was washed with saturated sodium thiosulfate solution and dried with mag- 
nesium sulfate. The solvent was removed under reduced pressure, and the resulting residue was dissolved in meth- 
ylene chloride (90ml), which was added dropwise to a solution of concentrated sulfuric acid (5.4ml) and magnesium 
sulfate (48.9g) in methylene chloride (450ml). To the mixture was added 2-methyl-2-propanol (48.6ml), and the mixture 
was stirred at room temperature for 1 8 hours. An aqueous saturated solution of sodium hydrogen carbonate was added 
to adjust pH to approximate 8, which was extracted with ethyl acetate. The extract was washed with water and saturated 
brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue 
was purified with silica gel column chromatography (hexane/ethyl acetate = 6/1 -> 5/1 ) to give tert-butyl 4-[(benzyloxy- 
carbonyl) (2-methoxyethyI)amino]butyrate (10.7g). 

1 H-NMR (200 MHz, CDCI3) 5 1 .43 (9H, s), 1 .75 - 1 .87 (2H, m), 2.27 (2H, t, J = 7.2 Hz), 3.18 - 3.58 (9H, m), 5.13 (2H, s). 
Reference Example 265 

[0470] In methanol (300ml) was dissolved tert-butyl 4-[(benzyloxycarbonyl)(2-methoxyethyI)amino]butyrate (30.0g). 
To the solution was added 10% palladium/carbon (3.0g), and the mixture was stirred for 3 hours under hydrogen 
atmosphere. 10% palladium/carbon was removed by filtration with Celite, the solvent was removed under reduced 
pressure, and the resulting residue was added dropwise to a solution of 5-bromo-2-fluorobenzaldehyde (15.8g) and 
sodium carbonate (9.9g) in DMF (186ml). The mixture was stirred at 90°C for 65 hours. After cooled to room temper- 
ature, the reaction solution was added to water, and the mixture was extracted with ethyl acetate. The extract was 
washed with saturated brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, 
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and the resulting residue was purified with silica gel column chromatography (hexane/ethyl acetate = 4/1) to give tert- 
butyt 4-[4-bromo(2-methoxyethyl)-2-formylanilino]butyrate (6.0g). Tert-butyl 4-{4-bromo(2-methoxyethyl)-2-formy- 
lanilino]butyrate (6.0g) was dissolved in toluene (60ml)/2-methyl-2-propanol (6.0ml). To the solution was added potas- 
sium tert-butoxide (1.85g), and the mixture was stirred at 100°C for 1 hour. After cooled to room temperature, the 
5 reaction solution was added to water, and the mixture was extracted with ethyl acetate. The extract was washed with 
saturated brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the resulting 
residue was purified with silica gel column chromatography (hexane/ethyl acetate=5/1) to give tert-butyl 7-bromo- 
1 -(2-methoxyethyl)-2,3-dihydro-1 -benzazepinecarboxylate (1 .8g). 

1H-NMR (200 MHz, CDCI3) 5 1.S3 (9H, s), 2.75 (2H, t, J = 4.4 Hz), 3.24 (2H, t, J = 4.8 Hz), 3.39 (3H, s), 3.55 - 3.65 
10 (4H, m), 6.73 (1H, d, J = 9.0 Hz), 7.19 - 7.40 (3H, m), 7.46 (1H, s). 

Reference Example 266 

[0471 ] In toluene/ethanol/water (= 1 0/1/1 , 62.4ml) was dissolved tert-butyl 7-bromo-1 -(2-methoxyethyl)-2,3-dihydro- 
15 1 -benzazepine-4-carboxylate (1 .8g). To the solution were added 4-(2-butoxyethoxy)phenyl borate (1 .68g) and potas- 
sium carbonate (1 .55g), and the mixture was stirred for 30 minutes under argon atmosphere. To the mixture was added 
tetrakistriphenylphosphinpalladium (0.22g), and the mixture was heated to reflux for 16 hours. After cooled to room 
temperature, the reaction solution was added to water, and the mixture was extracted with ethyl acetate. The extract 
was washed with saturated brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, 
20 and the resulting residue was purified with silica gel column chromatography (ethyl acetate/ethanol = 5/1 ) to give tert- 
butyl 7-[4-(2-butoxyethoxy)phenyl)-1-(2-methoxyethyl)-2,3-dihydro-1-benzazepine-4-carboxylate (1 .4g). 
1 H-NMR (200 MHz, CDCI3) 5 0.93 (3H, t, J = 7.2 Hz), 1 .33 - 1 .45 (2H, m), 1 .54 (9H, s), 1 .53 - 1 .65 (2H, m), 2.75 - 2.80 
(2H, m), 3.32 (2H, m), 3.41 (3H, s), 3.49 - 3.58 (4H, m), 3.63 - 3.67 (2H, m), 3.72 - 3.83 (2H, m), 4.13 - 4.18 (2H, m), 
6.78 (1H, d, J = 5.4 Hz), 6.87 (2H, d, J = 8.8 Hz), 7.38 (1H, dd, J = 8.4, 2.2 Hz), 7.43 - 7.48 (3H, m), 7.65 (1H, s). 

25 

Reference Example 267 

[0472] In ethyl acetate (28ml) was dissolved tert-butyl 7-[4-(2-butoxyethoxy)phenyl]-1 -(2-methoxyethyl)-2,3-dihydro- 
1-benzazepine-4-carboxylate (1.4g). To the solution was added 4N hydrochloric acid/ethyl acetate (14ml) at room 
30 temperature, and the mixture was stirred at 60°C for 2 hours. After cooled to room temperature, an aqueous saturated 
solution of sodium hydrogen carbonate was added to adjust pH to approximate 5. The solvent was removed under 
reduced pressure, and the resulting residue was washed with hexane/ethyl acetate (= 6/1 ) to give 7-[4-(2-butoxyethoxy) 
phenyl]-1-(2-ethoxyethy!)-2,3-dihydro-1-benzazepine-4-carboxylic acid (0.61 g, 49%). 

1 H-NMR (200 MHz, CDCI3) 5 0.93 (3H, t, J = 7.2 Hz), 1.33 - 1.45 (2H, m), 1.54 - 1.66 (2H, m), 2.84 (2H, m), 3.34 - 
35 3.44 (2H, m), 3.41 (3H, s), 3.56 (2H, t, J = 6.6 Hz), 3.52 - 3.59 (2H, m) , 3.65 - 3.71 (2H, m), 4.13 - 4.18 (2H, m), 6.98 
(2H, d, J = 8.4 Hz), 7.00 (1 H, d, J = 8.8 Hz), 7.40 - 7.50 (4H, m), 7.89 (1 H, s). 

Working Example 91 (Production of Compound 91) 

40 [0473J In THF (1 2.0ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1 -(2-methoxyethyl)-2,3-dihydro-1 -benzazepine- 
4-carboxylic acid (0.60g). To the solution was added oxalyl chloride (0.24ml), and the mixture was stirred at room 
temperature for 1 hour. The solvent was removed under reduced pressure, a solution of the resulting residue in THF 
was added dropwise to a solution of 4-[methyl(tetrahydropyranyi-4-y!)aminomethyQani!ine (0.33g) and triethylamine 
(0.95ml) in THF (9.9ml) under ice-cooling, and the mixture was stirred at room temperature for 14 hours. The reaction 

45 solution was added to water, and the mixture was extracted with ethyl acetate. The extract was washed with saturated 
brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue 
was purified with silica gel column chromatography (ethyl acetate/ethanol = 4/1 ), which was recrystallized from hexane/ 
ethyl acetate to give 7-[4-(2-butoxyethoxy)phenyQ-1-(2-methoxyethy^ 
nomethylJphenyQ^.S-dihydro-l -benzazepine-4-carboxamide (Compound 91 ) (0.57g). 

so 1H-NMR (200 MHz, CDCI3) 5 0.93 (3H, t, J = 7.2 Hz), 1 .30 - 1 .45 (2H, m), 1 .54 - 1 .76 (2H S m), 2.20 (3H, s), 2.64 (1 H, 
m), 2.91 (2H, m), 3.30 - 3.41 (2H, m), 3.41 (3H, s), 3.51 - 3.59 (2H, m), 3.56 (2H, s), 3.65 - 3.71 (2H, m), 3.77 - 3.83 
(2H, m), 4.00 - 4.17 (2H, m), 4.15 (2H, t, J = 4.8 Hz), 6.97 (2H, d, J = 8.8 Hz), 6.99 (1H, d, J = 8.4 Hz), 7.30 (1H, d, J 
= 8.8 Hz). 7.39 - 7.56 (9H, m). 

IR (KBr)3321, 2922, 1640, 1609, 1501, 1244, 1140, 822 cm" 1 . 

55 

Reference Example 268 

[0474] In THF (12.0ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1-benzazepine-4-carboxy- 
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late (0.60g). To the solution were added pyridine (0.37ml) and 4-dimethylaminopyridine (56mg) r followed by addition 
of crotonic anhydride (0.58ml). The mixture was stirred at 50°C for 24 hours, and cooled to room temperature. The 
reaction solution was added to water and the mixture was extracted with ethyl acetate. The extract was washed with 
saturated brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the resulting 
s residue was purified with silica gel column chromatography (hexane ethyl acetate = 3/1 ) to give methyl 7-[4-(2-butox- 
yethoxy)phenyl]-1 -t(E)-2-butenoyl]-2 f 3-dihydro-1 -benzazepine-4-carboxylate (0.53g). 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.94 (3H, t, J = 7.0 Hz), 1.34-1 .46 (2H, m), 1 .55 - 1 .66 (2H, m), 3.52 - 3.60 (2H, t, J = 
6.2 Hz), 3.79 - 3.85 (2H, m), 3.83 (3H, s), 4.15 - 4.21 (2H, m), 4.94 - 5.11 (1H, m), 5.88 - 6.04 (1H, m), 7.02 (2H, d, J 
= 8.8 Hz), 7.24 - 7.29 (1H, m), 7.53 (3H, d, J = 8.4 Hz), 7.66 (1H, s), 7.74 (1H, s). 

w 

Reference Example 269 

[0475] In THF (1 0.6ml)/methanol (10.6ml) was dissolved methyl 7-[4-(2-butoxyemoxy)phenyl]-1-[(E)-2-butenoyl]- 
2,3-dihydro-1-benzazepine-4-carboxylate (0.53g). To the solution was added 1N sodium hydroxide (5.3ml), and the 

is mixture was stirred at room temperature for 20 hours. pH was adjusted to approximate 5 with 1 N hydrochloric acid, 
and the solvent was concentrated to half under reduced pressure. The concentrated material was extracted with ethyl 
acetate, and the extract was washed with saturated brine and dried with magnesium sulfate. The solvent was removed 
under reduced pressure, and the resulting residue was washed with hexane/ethyl acetate (= 8/1 ) to give 7-[4-(2-butox- 
yethoxy)phenyl]-1 -[(E)-2-butenoyl]-2,3-dihydro-1 -benzazepine-4-carboxylate (0.40g). 

20 1H-NMR (200 MHz, CDCI 3 ) 5 0.97 (3H, t, J = 6.8 Hz), 1 .31 - 1 .50 (2H, m), 1 .54 - 1 .63 (2H, m), 1 .80 (3H, d, J = 6.4 Hz), 
3.57 (2H, t, J = 6.6 Hz), 3.82 (2H, m), 4.19 (2H, m), 4.90 (1H, m), 6.01 (1H, m), 7.03 (2H, d, J = 8.4 Hz), 7.21 (1H, d, 
J = 8.4 Hz), 7.52 - 7.57 (3H, m), 7.67 (1H, s), 7.84 (1H, s). 

Working Example 92 (Production of Compound 92) 

25 

[0476] In THF (7.8ml) was dissolved 7-{4-(2-butoxyethoxy)phenyl]-1-[(E)-2-butenoyl]-2,3-dihydro-1-benzazepine- 
4-carboxylic acid (0.39g). To the solution were added DMF (two droplets) and oxalyl chloride (0.15ml), and the mixture 
was stirred at room temperature for 1 hour. The solvent was removed under reduced pressure, a solution of the resulting 
residue in THF was added dropwise to a solution of 4-[methyl(tetrahydropyranyl-4-yl)aminomethyI]aniline (21 Omg) and 

30 triethylamine (0.60ml) in THF (6.3ml) under ice-cooling, and the mixture was stirred at room temperature for 14 hours. 
The reaction solution was added to water, and the mixture was extracted with ethyl acetate. The extract was washed 
with saturated brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the 
resulting residue was purified with silica gel column chromatography (ethyl acetate/ethanol=4/1), which was recrystal- 
lized from isopropyl ether/ethyl acetate to give 1-[(E)-2-butenoyl]-7-[4-(2-butoxyethoxy)phenyl]-N-[4-[N-methyl-N-(tet- 

35 rahydropyran-4-yl)aminomethyQphenyl]-2,3-dihydro-1 -benzazepine-4-carboxamide (Compound 92) (1 68mg). 

1 H-NMR (200 MHZ, CDCI 3 ) 8 0.94 (3H, t, J = 7.2 Hz), 1 .25 - 1 .49 (2H, m), 1.54-1 .82 (9H, m), 2.21 (3H, s), 2.65 (1H, 
m), 2.93 (3H, s), 3.16 - 3.43 (3H, m), 3.52 - 3.60 (2H, m), 3.56 (2H, s), 3.79 - 3.85 (2H, m) , 3.98 - 4.09 (2H, m), 4.91 
(1H, m), 6.00 - 6.09 (1H, m), 7.03 (2H, d, J = 8.8 Hz), 7.18 - 7.33 (3H, m), 7.39 - 7.67 (8H, m). 
IR (KBr) 2936, 2851, 1659, 1609, 1495, 1250, 1140, 826 cm" 1 . 

40 Anal. Calcd. C^H^O^OJ^O Calcd. C, 72.51 ; H, 6.32; N, 7.65. Found C, 72.33; H, 6.05; N, 7.42. 

Reference Example 270 

[0477] 4N sodium hydroxide (36ml) was added to 1-isopropyl-2-pyrrolidone (9.2g), and the mixture was stirred for 
45 3.5 hours. After cooled to 0°C, the mixture was neutralized with concentrated hydrochloric acid. After sodium carbonate 
(1 5.3g) was added thereto, a solution of 5-bromo-2-fluorobenzaldehyde (7.3g) In dimethyl sulfoxide (96ml) was added 
thereto, and the mixture was heated to reflux for 5 hours. After cooled to room temperature, pH was adjusted to ap- 
proximate 4 with 6N hydrochloric acid, and the mixture was extracted with ethyl acetate/THF. The extract was washed 
with saturated brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the 
so resulting residue was purified with silica gel column chromatography (hexane/ethyl acetate = 4/1 3/2) to give 4-(4-bro- 
mo-2-formylisopropylanilino)butyric acid (0.92g). 

1 H-NMR (200 MHz, CDCI 3 ) 61.12 (6H, d, J = 6.6 Hz), 1 .74 (2H, m), 2.37 (2H, t, J = 7.0 Hz), 3.16 (2H, t, J = 6.6 Hz), 
3.30 (1 H, m), 7.1 2 (1 H, d, J = 8.8 Hz), 7.60 (1 H, d, J = 8.8, 2.4 Hz), 7.95 (1 H, d, J = 2.4 Hz), 1 0.21 (1 H, s). 

55 Reference Example 271 

[0478] In DMF (4.5ml) was dissolved 4-(4-bromo-2-formy1isopropylanilino)butyric acid (0.9g). To the solution was 
added potassium carbonate (0.49g), followed by addition of methyl iodide (0.2ml) and stirring at room temperature 1 
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hour. To the mixture was added dimethyl carbonate (9ml), followed by addition of a 28% sodium methoxide/methanol 
solution (1 .27g) and stirring at 50°C for 1 hour. After cooled to room temperature, the mixture was neutralized with 2N 
hydrochloric acid, and extracted with ethyl acetate. The extract was washed with saturated brine and dried with mag- 
nesium sulfate. The solvent was removed under reduced pressure, and the resulting residue was purified with silica 
s gel column chromatography (hexane/ethyl acetate= 20/1 -> 8/1 ) to give methyl 7-bromo-1 -isopropyl-2,3-dihydro-1 -ben- 
zazepine-4-carboxylate (0.50g). 

1 H-NMR (200 MHz, CDCI3) 8 1 .24 <6H, d, J = 6.6 Hz), 2.73 - 2.79 (2H, m), 3.15 (2H, t, J = 4.8 Hz), 3.80 (3H, s), 3.98 
(1H, s), 6.70 (1H, d, J = 9.0 Hz), 7.22 (1H, d, J = 2.6 Hz), 7.42 (1H, d, J = 2.6 Hz), 7.55 (1H, s). 

10 Reference Example 272 

[0479] In toluene/ethanol/water (= 10/1/1, 20.4ml) was dissolved methyl 7-bromo-1-isopropyl-2,3-dihydro-1-ben- 
zazepine-4-carboxylate (0.50g). To the solution were added 4-(2-butoxyethoxy)phenyl borate (0.48g) and potassium 
carbonate (0.47g), and the mixture was stirred for 30 minutes under argon atmosphere. To the mixture was added 

15 tetrakistriphenylphosphinepalladium (0,1 0g), and the mixture was heated to reflux for 14 hours. After cooled to room 
temperature, the reaction solution was added to water, and the mixture was extracted with ethyl acetate. The extract 
was washed with saturated brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, 
and the resulting residue was purified with silica gel column chromatography (hexane/ethyl acetate = 20/1 -» 8/1) to 
give methyl 7^4-(2-butoxyethoxy)phenyl]-1-isopropyl-2,3-dihydro-1-benzazepine-4-carboxylate (0.44g). Methyl 

20 7-[4-(2-butoxyethoxy)phenylJ-1-isopropyl-2,3-dihydro-1-benzazepine-4-carboxylate (0.44g) was dissolved in THF 
(8.8ml)/methano! (8.8ml). To the solution was added 1 N sodium hydroxide (4.4ml), and the mixture was stirred at 50°C 
for 4 hours. After cooled to room temperature, pH was adjusted to approximate 5 with 1N hydrochloric acid, and the 
solvent was concentrated to half under reduced pressure. The concentrated material was extracted with ethyl acetate/ 
THF, and the extract was washed with saturated brine and dried with magnesium sulfate. The solvent was removed 

25 under reduced pressure, and the resulting residue was washed with hexane/ethyl acetate (12/1 ) to give 7-[4-(2-butox- 
yethoxy)phenyl]-1 -isopropyl-2,3-dihydro-1 -benzazepine-4-carboxylic acid (320mg). 

1 H-NMR (200 MHz, CDCI3) 5 0.93 (3H, t, J = 7.2 Hz), 1 .28 (6H, d, J = 6.6 Hz), 1 .28 - 1 .68 (4H, m), 2.77 - 2.83 (2H, 
m), 3.20 - 3.26 (2H, m), 3.56 (2H, t, J = 6.6 z), 3.81 . (2H, t, J = 4.8 Hz), 4.11 (1H, m), 4.13 - 4.18 (2H, m), 6.90 (1H, d, 
J = 8.8 Hz), 6.98 (2H, d, J = 8.4 Hz), 7.25 - 7.54 (4H, m), 7.87 (1 H, s). 

30 

Working Example 93 (Production of Compound 93) 

[0480] In THF (6.4ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1-isopropyl-2 > 3-dihydro-1-benzazepine-4-car- 
boxylic acid (0.32g), followed by addition of DMF (two droplets). To the mixture was added oxalyl chloride (165u.l), and 

35 the mixture was stirred at room temperature for 1 hour. The solvent was removed under reduced pressure, a solution 
of the resulting residue in THF was added dropwise to a solution of 4-[methyl(tetrahydropyranyl-4-yl)aminomethyl] 
aniline (1 83mg) and triethylamine (0.63ml) in THF (5.5ml) under ice-cooling, and the mixture was stirred at room tem- 
perature for 3 hours. The reaction solution was added to water, and the mixture was extracted with ethyl acetate. The 
extract was washed with saturated brine and dried with magnesium sulfate. The solvent was removed under reduced 

40 pressure, and the resulting residue was purified with silica gel column chromatography (ethyl acetate/ethanol = 4/1) 
to give 7-[4-(2-butoxyetho>cy)phenyl]-1-isopropyl-N^ 
hydro- 1 -benzazepine-4-carboxamide (Compound 93) (284mg). 

1 H-NMR (200 MHz, CDCI3) 8 0.93 (3H, t, J = 7.0 Hz), 1 .29 (6H, d, J = 6.6 Hz), 1 .32 - 1 .54 (2H, m), 1 .57 - 1.76 (6H, 
m), 2.20 (3H, s), 2.64 (1 H, s), 2.89 (2H, m), 3.24 - 3.43 (4H, m), 3.55 (2H, t, J = 6.2 Hz), 3.56 (2H, s), 3.80 (2H, m), 
45 4.00 - 4.08 (2H, m), 4.1 0 (1 H, m) , 4.1 6 (2H, m), 6.92 (1 H, d, J = 8.8 Hz), 6.97 (2H, d, J = 8.8 Hz), 7.29 (2H, d, J = 8.8 
Hz), 7.40-7.56 (8H,m). 

IR (KBr) 2959, 2870, 1667, 1597, 1514, 1497, 1404, 1242, 820 cm' 1 . 

Anal. Calcd. C 39 H 51 N 3 O 4 -0.5H 2 O Calcd. C, 73.78; N, 6.62; H, 8.26. Found C, 74.04; N, 6.53; H, 8.41. 

so Reference Example 273 

[0481] In THF (27.4ml) was dissolved methyl 7-[4-(2-butoxyethoxy)pheny0-2,3-dihydro-1-benzazepine-4-carboxy- 
late (1 .37g). To the solution was added 60% sodium hydride (0.27g) at 0°C, and the mixture was stirred at room 
temperature for 1 hour. To the mixture was added 3-bromo-1-(trimethylsilyl)-1-propyne (1 .48ml), and the mixture was 
55 stirred at 65° C for 90 hours. After cooled to room temperature, the reaction solution was added to water, and the mixture 
was extracted with ethyl acetate. The extract was washed with saturated brine and dried with magnesium sulfate. The 
solvent was removed under reduced pressure, and the resulting residue was purified with silica gel column chroma- 
tography, (hexane/ethyl acetate = 3/1) to give methyl 7-[4-(2-butoxyethoxy)phenyl]-1-(3-trimethylsilyl-2-propynyl)- 
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2,3-dihydro-1 -benzazepine-4-carboxylate (0.78g). 

1 H-NMR (200 MHz, CDCy 5 0.1 8 (9H, s), 0.93 (3H t t, J = 7.4 Hz), 1 .34 - 1 .44 (2H, m), 1 .55 - 1 .64 (2H, m), 2.82 - 2.90 
(2H, m), 3.33 - 3.40 (4H, m), 3.56 (2H, t, J = 6.2 Hz), 3.78 - 3.84 (2H, m), 3.82 {3H, s), 4.07 (2H, s), 4.10 - 4.19 (2H, 
m), 6.97 - 7.06 (3H, m), 7.43 (4H, m), 7.76 (1 H, s). 

Reference Example 274 

[0482] In THF (7.8m!)/methanol (7.8ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyI]-1 -(3-trimethylsilyl-2-pro- 
pynylJ^S-dihydro-l-benzazepine^-carboxylate (0.78g). To the solution was added 2N potassium hydroxide (7.8ml), 
and the mixture was stirred at room temperature for 1 6 hours. pH was adjusted to approximate 4 with 6N hydrochloric 
acid, and the solvent was concentrated to half under reduced pressure. The concentrated materia! was extracted with 
ethyl acetate, and the extract was washed with saturated brine and dried with magnesium sulfate. The solvent was 
removed under reduced pressure and the resulting residue was washed with hexane/ethyl acetate (= 8/1) to give 
7-[4-(2-butoxyethoxy)phenyl]-1-(2-propynyl)-2,3-dihydro-1-benzazepine-4-carboxylic acid (0.52g). 
1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, t, J - 7.4 Hz), 1 .34 - 1 .47 (2H, m), 1 .55 - 1 .68 (2H, m), 2.31 (1 H, m), 2.84 - 
2.95 (2H, m), 3.37 - 3.43 (2H, m), 3.56 (2H, t, J = 6.6 Hz), 3.78 - 3.84 (2H, m), 4.08 (2H, d, J = 2.2 Hz), 4.14 - 4.19 
(2H, m), 6.99 (2H, d, J = 8.8 Hz), 7.06 (1H, d, J = 8.8 Hz), 7.45 - 7.56 (4H, m), 7.87 (1H, s). 

Reference Example 94 (Production of Compound 94) 

[0483] In THF (10.4ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1-(2-propynyl)-2,3-dihydro-1-benzazepine- 
4-carboxylic acid (0.52g). To the solution was added DM F (two droplets), followed by addition of oxalyl chloride (0.27ml) 
and stirring at room temperature for 2 hours. The solvent was removed under reduced pressure, a solution of the 
resulting residue in THF was added dropwise to a solution of 4-[methyl(tetrahydropyranyl-4-yl)aminomethyl]aniline 
(0.30g) and triethylamine (1 .04ml) in THF (9.0ml) under ice-cooling, and the mixture was stirred at room temperature 
for 15 hours. The reaction solution was added to water, and the mixture was extracted with ethyl acetate. The extract 
was washed with saturated brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, 
and the resulting residue was purified with silica gel column chromatography (ethyl acetate/ethanol = 4/1), which was 
recrystallized from ethyl acetate to give 7-[4-(2-butoxyethoxy)phenyl]-N-{4-[N-methyl-N-(tetrahydropyran-4-yl)ami- 
nomethyf]pheny!]-1 -(2-propynyl)-2,3-dihydro-1 -benzazepine-4-carboxamide (Compound 94) (570mg). 
1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, t, J » 7.0 Hz), 1 .33 - 1 .46 (2H, m), 1 .54 - 1 .75 (6H, m), 2.20 (3H, s), 2.32 (1 H, 
m), 2.64 (1H, m), 2.90 - 2.97 (2H, m), 3.30 - 3.42 (6H, m), 3.51 - 3.59 2H, m), 3.55 (2H, s), 3.77 - 3.83 (2H, m), 4.00 - 
4.17 (4H, m), 4.06 (1H, m), 6.97 (2H, d, J = 8.8 Hz), 7.05 (2H, d, J = 8.8 Hz), 7.31 - 7.56 (8H, m), 7.67 (1H, s). 
IR (KBr) 3322, 3249, 2948, 1642, 1607, 1499, 1240, 1140, 810 cnr». 

Anal. Calcd. C^H^O.^ Calcd. C, 75.33; N, 6.76; H, 7.62. Found C, 75.39; N, 6.74; H, 7.53. 
Reference Example 275 

[0484] In THF (24.0ml) was dissolved methyl 7-[4-(2-butoxyethoxy)pheny0-2,3-dihydro-1-benzazepine-4-carboxy- 
late (1 ,20g). To the solution was added 60% sodium hydride (0.24g), and the mixture was stirred at room temperature 
for 1 hour. To the mixture was added 1 -bromo-2-butyne (0.80ml), and the mixture was stirred at 65°C for 4 days. After 
cooled to room temperature, the reaction solution was added to water, and the mixture was extracted with ethyl acetate. 
The extract was washed with saturated brine and dried with magnesium sulfate. The solvent was removed under 
reduced pressure, and the resulting residue was purified with silica gel column chromatography (hexane/ethyl acetate 
= 4/1) to give methyl 7-[4-(2-butoxyethoxy)phenyI]-1 -(2-butynyl)-2,3-di hydro- 1 -benzazepine-4-carboxylate (0.50g). 
1 H-NMR (200 MHz, CDCI 3 ) 8 0.93 (3H, t, J = 7.4 Hz), 1 .30 - 1 .45 (2H, m), 1 .53 - 1 .68 (2H, m), 1 .83 - 1 .86 (3H, m), 
2.83 - 2.89 (2H, m), 3.30 - 3.38 (2H, m), 3.56 (2H, t, J = 6.6 Hz), 3.78 - 3.84 (2H, m), 3.81 (3H, s), 4.01 (2H, d, J = 2.2 
Hz), 4.13 - 4.18 (2H, m), 6.98 (2H, d, J = 8.8 Hz), 7.04 (1H, d, J = 8.8 Hz), 7.42 - 7.54 (4H, m), 7.76 (1H, s). 

Reference Example 276 

[0485] In THF (5.0m!)/methanol (5.0ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1-(2-butynyl)-2,3-dihy- 
dro-1-benzazepine-4-carboxylate (0.50g). To the solution was added 2N potassium hydroxide (5.0ml), and the mixture 
was stirred at 50°C for 3 hours. pH was adjusted to approximate 4 with 6N hydrochloric acid, and the solvent was 
concentrated to half under reduced pressure. The concentrated material was extracted with ethyl acetate, and the 
extract was washed with saturated brine and dried with magnesium sulfate. The solvent was removed under reduced 
pressure, and the resulting residue was washed with hexane/ethyl acetate (= 8/1 ) to give 7-[4-(2-butoxyethoxy)phenyl]- 
1-(2-butynyl)-2,3-dihydro-1-benzazepine-4-carboxylic acid (0.40g). 
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1 H-NMR (200 MHz, CDCI3) 8 0.93 (3H, t, J = 7.0 Hz), 1 .35 - 1 .45 (2H, m), 1 .55 - 1 .64 (2H, m), 1 .86 (3H, s), 2.88 (2H, 
m) , 3.38 (2H, m), 3.56 (2H, t, J = 6.6 Hz), 3.78 - 3.84 (2H, m), 4.02 (2H, d, J = 2.0 Hz), 4.17 (2H, t, J = 4.8 Hz), 6.98 
(2H, d, J = 8.6 Hz), 7.05 (1 H, d, J = 8.4 Hz), 7.44 - 7.55 (4H, m), 7.87 (1 H, s). 
IR (KBr) 2922, 1677, 1607, 1503, 1275, 1248, 1192, 924, 806 cnv 1 . 

5 

Working Example 95 (Production of Compound 95) 

[0486] In THF (8.0ml) was dissolved 7-[4-(2^utoxyethoxy)pheny0-1-(2-butynyl)-2,3-dihydro-1-benzazepine^<ar- 
boxylic acid (0.40g). To the solution was added DMF (two droplets), followed by addition of oxalyl chloride (0.20ml) 

10 and stirring at room temperature for 1 hour. The solvent was removed under reduced pressure, a solution of the resulting 
residue in THF was added dropwise to a solution of 4-[methyl(tetrahydropyranyl-4-yl)aminomethyl]aniline (224mg) and 
triethyiamine (0.64ml) in THF (6.7ml) under ice-cooling, and the mixture was stirred at room temperature for 12 hours. 
The reaction solution was added to water, and the mixture was extracted with ethyl acetate. The extract was washed 
with saturated brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the 

15 resulting residue was purified with silica gel column chromatography (ethyl acetate/ethanol= 4/1 -> 3/1), which was 
recrystallized from hexane/ethyl acetate to give 7-[4-(2-butoxyethoxy)phenyl]-1 -(2-butynyl)-N«[4-[N-methyl-N-(tetrahy- 
dropyran-4-yl)aminomethyl]phenyl]-2 r 3-dihydro-1-benzazepine-4-carboxamide (Compound 95) (359mg). 
m.p129-131°C. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, t, J = 7.0 Hz), 1 .26 - 1 .48 (2H, m), 1 .54 - 1 .76 (6H, m), 1 .86 (23H, s), 2.21 (3H, 
20 S ), 2.64 (1 H, m), 2.96 (2H, m), 3.30 - 3.44 (4H, m), 3.55 (2H, t, J = 6.2 Hz), 3.56 (2H, s), 3.80 (2H, t, J = 4.8 Hz), 4.00 
- 4.10 (4H, m), 4.13 -4.18 (2H, m), 6.98 (2H, d, J = 8.8 Hz), 7.07 (2H, d, J = 8.8 Hz), 7.30 (2H, m), 7.39 - 7.58 (8H, m). 
IR (KBr) 2953, 1655, 1605, 1514, 1499, 1244, 1138, 814 cm- 1 . 

Anal. Calcd. C 10 H 49 N 3 O 4 Calcd. C, 75.56; N, 6.61; H, 7.77. Found C, 75.53; N, 6.52; H, 7.79. 

25 Reference Example 277 

[0487] In THF (11 .2ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-2 I 3-dihydro-1-benzazepine-4-carboxy- 
late (0.56g). To the solution were added pyridine (0.1 7ml) and ethyl chloroformate (0. 1 8ml), and the mixture was stirred 
at room temperature for 3 hours. To the mixture was added 4-dimethylaminopyridine (169mg), and the mixture was 
30 stirred at room temperature for 2 hours. The reaction solution was added to water, and the mixture was extracted with 
ethyl acetate. The extract was washed with saturated brine and dried with magnesium sulfate. The solvent was removed 
under reduced pressure, and the resulting residue was purified with silica gel column chromatography (hexane/ethyl 
acetate = 3/1) to give methyl 7-[4-(2-butoxyethoxy)phenyl]-1-(ethoxycarbonyl)-2 l 3-di hydro- 1-benzazepi ne-4-carboxy- 
late (580mg). 

35 1H-NMR (200 MHz, CDCI3) 5 0.93 (3H, t, J = 7.0 Hz), 1 .26 

1 .42 (5H, m), 1 .55 - 1 .62 (2H, m), 2.93 (2H, m), 3.56 (2H, t, J = 6.6 Hz), 3.66 - 3.84 (4H, m), 3.83 (3H, s), 4.14 - 4.29 
(4H, m), 7.00 (2H, d, J = 8.8 Hz), 7.47 - 7.59 (5H, m), 7.73 (1H, s). 

Reference Example 278 

40 

[0488] In THF (8.7ml)/methanol (8.7ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyI]-1-(ethoxycarbony1)- 
2,3-dihydro-1-benzazepine-4-carboxylate (0.58g). To the solution was added 1N sodium hydroxide (8.7ml), and the 
mixture was stirred at 50°C for 4 hours. pH was adjusted to approximate 4 with 6N hydrochloric acid, and the solvent 
was concentrated to half under reduced pressure. The concentrated material was extracted with ethyl acetate, and 
45 the extract was washed with satu rated brine and dried with magnesium sulfate. The solvent was removed under reduced 
pressure, and the resulting residue was washed with hexane/ethyl acetate (= 8/1 ) to give 7-[4-(2-butoxyethoxy)phenyl]- 
1-(ethoxycarbonyl)-2,3-dihydro-1-benzazepine-4-carboxylic acid (0.46g). 

1 H-NMR (200 MHz, CDCI3) 6 0.93 (3H, t, J = 7.0 Hz), 1 .29 (3H, t, J = 6.6 Hz), 1 .56 - 1 .66 (2H, m), 2.95 (2H, m), 3.56 
(2H, t, J = 6.6 Hz), 3.75 - 3.85 (4H, m), 4.17 (2H, t, J = 4.8 Hz), 4.23 (2H, q, J = 6.6 Hz), 7.01 (2H, d, J = 8.4 Hz), 7.51 
50 - 7.62 (5H,m), 7.84 (1H,s). 

Working Example 96 (Production of Compound 96) 

[0489] In THF (9.2ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1-(ethoxycarbonyl)-2,3-dihydro-1-benzazepine- 
55 4-carboxylic acid (0.46g). To the solution was added DM F (two droplets), followed by addition of oxalyl chloride (0.22ml) 
and stirring at room temperature for 1 hour. The solvent was removed under reduced pressure, a solution of the resulting 
residue in THF was added dropwise to a solution of 4-[methyl(tetrahydropyranyl-4-yl)aminomethyl]aniline (246mg) and 
triethyiamine (0.71ml) in THF (7.4m!) under ice-cooling, and the mixture was stirred at room temperature for 12 hours. 
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The reaction solution was added to water, and the mixture was extracted with ethyl acetate. The extract was washed 
with saturated brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the 
resulting residue was purified with silica gel column chromatography (ethyl acetate/ethanol = 4/1 -> 3/1), which was 
recrystallizedfromhexane/ethyl acetate 
s rahydropyran-4-yl)aminomethyl]phenyl]-2,3-dihydro-1 -benzazepine-4-carboxamide (Compound 96) (0 48g). 
m.p152-154°C. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, t, J = 7.2 Hz), 1 .29 (3H, t, J = 6.4 Hz), 1 .33 - 1 .45 (2H, m), 1 .54 - 1 .75 (6H, m), 
2.21 (3H, s), 2.65 (1H, m), 3.00 (2H, m), 3.30 - 3.43 (2H, m), 3.55 (2H, t, J = 6.6 Hz), 3.57 (2H, s), 3.81 (2H, m), 4.00 
- 4.20 (2H, m), 4.17 (2H, t, J = 4.8 Hz), 4.23 (2H, q, J = 6.4 Hz), 7.00 (2H, d, J = 8.8 Hz), 7.31 (2H, d, J = 8.8 Hz), 7.46 
io -7.60(8H,m). 

IR (KBr) 3308, 2955, 2870, 1699, 1609, 1497, 1250, 1208, 1140, 922, 826, 731 cm" 1 . 

Anal. Calcd. C^H^NaOg Calcd. C, 71.00; N, 6.54; H, 7.53. Found C, 71.14; N, 6.26; H, 7.36. 

Reference Example 279 

15 

[0490] In pyridine (4.3ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1 -benzazepine-4-carbox- 
ylate (0.43 g). To the solution was added ally! chloroformate (0.23ml), and the mixture was stirred at room temperature 
for 14 hours. To the mixture was added 4-dimethylaminopyridine (40mg), and the mixture was stirred at room temper- 
ature for 2 hours. The reaction solution was added to water, and the mixture was extracted with ethyl acetate. The 

20 extract was washed with saturated brine, and dried with magnesium sulfate. The solvent was removed under reduced 
pressure, and the resulting residue was purified with silica gel column chromatography (hexane/ethyl acetate = 3/1) 
to give methyl 1-(allyloxycartDonyl)-7-[4-(2-butoxyethoxy)ph (0.30g). 
1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, t, J = 7.0 Hz), 1 .28 - 1 .45 (2H, m), 1 .54 - 1 .66 (2H, m), 2.94 (2H, m), 3.56 (2H, 
t, J = 6.6 Hz), 3.78 - 3.85 (4H, m), 3.83 (3H, s), 4.1 5-4.19 (2H, m), 4.67 (1 H, m), 5.24 (1 H, m), 5.94 (1 H, m), 7.00 (2H, 

25 d, J = 8.8 Hz), 7.43 -7.60 (5H,m), 7.73(1 H,s). 

Reference Example 280 

[0491] In THF (4.5ml)/ethanol (4.5ml) was dissolved methyl 1-(allyloxycarbonyl)-7-[4-(2-butoxyethoxy)phenyl]- 
30 2,3-dihydro-1-benzazepine-4-carboxylate (0.30g). To the solution was added 1N sodium hydroxide (3.0ml), and the 
mixture was stirred at room temperature for 4 hours. pH was adjusted to approximate 4 with 1 N hydrochloric acid, and 
the solvent was concentrated to half under reduced pressure. The concentrated material was extracted with ethyl 
acetate, the extract was washed with saturated brine and dried with magnesium sulfate. The solvent was removed 
under reduced pressure, and the resulting residue was washed with hexane/ethyl acetate (= 8/1 ) to give 1 -(alfyloxycar- 
35 bonyl)-7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1-benzazepine-4-carboxylicacid (0.25g). 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.94 (3H, t, J = 7.2 Hz), 1 .30 - 1 .49 (2H, m), 1 .54 - 1 .69 (2H, m) t 2.97 (2H, m), 3.56 (2H, 
t, J = 6.6 Hz), 3.75 - 3.87 (4H, m), 4.18 (2H, d, J = 4.8 Hz), 4.68 (1H, m), 5.24 (1H, m), 5.96 (1H, m), 7.01 (2H, d, J = 
8.4 Hz), 7.49 - 7.61 (5H, m), 7.85 (1 H, s). 

40 Working Example 97 (Production of Compound 97) 

[0492] In THF (4.8ml) was dissolved 1 -(allyloxycarbonyl)-7-[4-(2-butoxyethoxy)phenyl]-2 J 3-dihydro-1 -benzazepine- 
4-carboxylic acid (0.24g). To the solution was added DMF (two droplets), followed by addition of oxalyl chloride (0.11 ml) 
and stirring at room temperature for 1 hour The solvent was removed under reduced pressure, a solution of the resulting 

45 residue in THF was added dropwise to a solution of 4-[methyl(tetrahydropyranyM-yl)aminomethyl]aniline (125mg) and 
triethylamine (0.36ml) in THF (5.0ml) under ice-cooling, and the mixture was stirred at room temperature for 12 hours. 
The reaction solution was added to water, and the mixture was extracted with ethyl acetate. The extract was washed 
with saturated brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the 
resulting residue was purified with silica gel column chromatography (ethyl acetate/ethanol = 4/1 -> 3/1), which was 

so recrystallizedfromhexane/ethylacetate^ 

rahydropyran-4-yl)aminomethyl]phenyl]-2,3-dihydro-1-benzazepine-4-carboxamide (Compound 97) (0.23g) 
mp 160- 162°C. 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.93 (3H, t, J » 7.2 Hz), 1 .33 - 1 .49 (2H, m), 1 .54 - 1 .75 (6H, m), 2.21 (3H, s), 2.65 (1 H, 
m), 3.02 (2H, m), 3.37 (2H, td, J = 11 .0, 2.8 Hz), 3.56 (2H, t, J = 6.6 Hz), 3.57 (2H, s), 3.81 (2H, m), 3.99 - 4.08 (2h! 
55 m), 3.99 - 4.08 (2H, m), 4.14-4.20 (2H, m), 4.67 (1H, m), 5.25 (1H, m), 5.92 (1H, m), 7.00 (2H, d, J = 8.4 Hz), 7.31 
(2H, d, J = 8.4 Hz), 7.47 - 7.58 (9H, m). 

IR (KBr) 3353, 2953, 2845, 1686, 1658, 1611, 1533, 1316, 1206, 1086, 922, 829, 764 cm' 1 . 
Anal. Calcd. C^H^N^ Calcd. C, 71.94; N, 6.29; H, 7.40. Found C, 71.69; N, 6.33; H, 7.49. 
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Reference Example 281 

[0493] In 1 ,2-dichloroethane (15ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1-benzazepine-4-carboxy- 
late (0.50g). To the solution were added 1 ,3-thiazole-5-carba!dehyde (0.43g) and sodium triacetoxyborohydride (0.80g) t 

s and the mixture was stirred at room temperature for 24 hours. To the mixture was added sodium triacetoxyborohydride 
(0.27g), and the mixture was stirred for 6 hours. The solvent was removed under reduced pressure, the resulting 
residue was added to water, and the mixture was extracted with ethyl acetate. The extract was washed with saturated 
brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue 
was purified with silica gel column chromatography (hexane/ethyl acetate 3/2 -> 2/3) to give methyl 7-[4-(2-butox- 

10 yethoxy)phenyl]-1 -{1 .S-thiazol-S-ylmethyQ^.S-dihydro-l -benzazepine-4-carboxylate (0.50g). 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.93 (3H, t, J = 7.2 Hz), 1 .34 - 1 .44 (2H, m), 1 .54 - 1 .65 (2H, m), 2.79 (2H, m). 3.30 (2H, 
m), 3.55 (2H, t, J = 6.6 Hz), 3.78 - 3.83 (2H, m), 3.81 (3H, s), 4.16 (2H, m), 6.94 - 7.10 (3H, m), 7.39 - 7.57 (3H, m), 
7.56 (1 H, d, J = 2.2 Hz), 7.79 (1 H, s), 7.83 (1 H, s), 8.78 (1 H, s). 

is Reference Example 282 

[0494] In THF (5.0ml)/methanol (1 0ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyi]-1 (1 ,3-thiazol-5-ylm ethyl)- 
2,3-dihydro-1-benzazepine-4-carboxylate (0.50g). To the solution was added 1N sodium hydroxide solution (5.0ml), 
and the mixture was stirred at room temperature for 1 6 hours. pH was adjusted to approximate 5 with 1 N hydrochloric 

20 acid, and the solvent was concentrated to half under reduced pressure. The concentrated material was extracted with 
ethyl acetate/THF, and the extract was washed with saturated brine and dried with magnesium sulfate. The solvent 
was removed under reduced pressure, and the resulting residue was washed with hexane ethyl acetate (8/1) to give 
7-[4-(2-butoxyethoxy)phenyl]-1 -(1 ,3-thiazol-5-ylmethyl)-2,3-dihydro-1 -benzazepine-4-carboxylic acid (385mg). 
1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, t, J = 7.4 Hz), 1 .34 - 1 .44 (2H, m), 1 .55 - 1 .67 (2H, m), 2.82 (2H, m), 3.33 (2H, 

25 m ), 3.56 (2H, t, J = 6.6 Hz), 3.81 (2H, t, J = 4.8 Hz), 4.17 (2H, m), 4.77 (2H, s), 6.97 (1H, d, J = 8.8 Hz), 6.99 (2H, d, 
J = 8.8 Hz), 7.41 - 7.50 (3H, m), 7.58 (1H, d, J = 1.8 Hz), 7.85 (1H, s), 7.91 (1H, s), 8.81 (1H, s). 

Working Example 98 (Production of Compound 98) 

30 [0495] In methylene chloride (1 9ml) was dissolved 7-[4-(2-butoxyethoxy)phenyI}-1 -(1 t 3-thiazol-5-ylmethyl)-2,3-di hy- 
dro- 1 -benzazepine-4-carboxylic acid (0.38g). To the solution was added DMF (two droplets), followed by addition of 
oxalyl chloride (90u.l) and stirring at room temperature for 2 hours to give a solution, which was added dropwise to a 
solution of 4-{methyl(tetrahydropyranyl-4-yl)aminomethy!3 aniline (1 98mg) and triethylamine (2.75ml) in methylene chlo- 
ride (7.6ml), and the mixture was stirred at room temperature for 2 hours. The reaction solution was added to water, 

35 and the mixture was extracted with methylene chloride. The extract was washed with saturated brine and dried with 
magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue was purified with 
silica gel column chromatography (ethyl acetate/ethanol = 2/1) to give 7-[4-(2-butoxyethoxy)phenyl]-N-[4-[N-me- 
thyl-N-(tetrahydropyran-4-yl)aminomethyl]ph 
ide (Compound 98) (1 90mg). 

40 1H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, t, J = 7.2 Hz), 1 .30 - 1 .48 (2H, m) , 1 .53 - 1 .72 (2H, m), 2.21 (3H, s), 2.66 (1 H, 
m), 2.87 (2H, m), 3.30 - 3.43 (4H, m), 3.55 (2H, t, J = 6.6 Hz), 3.57 (2H, s), 3.80 (2H, m), 3.97 - 4.09 (2H, m), 4.16 (2H, 
m), 4.77 (2H, m), 6.98 (4H, d, J = 8.8 Hz), 7.27 - 7.58 (9H, m), 7.84 (1H, s), 8.79 (1H, s). 
IR (KBr) 3293, 2955, 1645, 1609, 1518, 1499, 1406, 1242, 1140, 821 cm" 1 . 

45 Reference Example 283 

[0496] In ethanol (50ml) was dissolved acetyl thioamide (5.0g). To the solution was added ethyl 2-chloroacetoacetate 
(11 .0g), and the mixture was heated to reflux for 1 6 hours. After cooled to room temperature, the solvent was removed 
under reduced pressure, the resulting residue was added to water, and the mixture was extracted with ethyl acetate. 
so The extract was washed with saturated brine and dried with magnesium sulfate. The solvent was removed under 
reduced pressure, and the resulting residue was purified with silica gel column chromatography (hexane/ethyl acetate 
= 1/1) to give ethyl 2,3-dimethyl-1 ,3-thiazole-5-carboxylate (9.1g). 

1 H-NMR (200 MHz, CDCy 6 1 .36 (3H, t, J = 7.2 Hz), 2.68 (3H, m), 2.69 (3H, s), 4.32 (2H, q, J = 7.2 Hz). 

55 Reference Example 284 

[0497] A solution of ethyl 2,4-dimethyM,3-thiazole-5-carboxy1ate (5.0g) in THF (50m!) was added dropwise to a 
solution of aluminum lithium hydride (1 .1g) in THF (150ml) under ice-cooling. After stirred at room temperature for 4 
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hours, water (1 .1 ml), 15% sodium hydroxide solution (1 .1ml) and water (3.3ml) were added thereto, and the mixture 
was stirred for 1 0 minutes. The mixture was filtered with Celite, and washed with methanol. The solvent was removed 
under reduced pressure, and the resulting residue was purified with silica gel column chromatography (hexane/ethyl 
acetate = 1/2) to give (2,4-dimethyl-1 ,3-thiazoi-5-yI)methanol (2.0g). 
5 1 H-NMR (200 MHz, CDCI3) 5 2.31 (3H, s), 2.62 (3H, s), 3.14 (1H, br), 4.72 (2H, d, J = 5.0 Hz). 

Reference Example 285 

[0498J In THF (20ml) was dissolved (2,4-dimethyM ,3-thiazol-5-yl)methanol (1 .0g). To the solution was added active 
f 0 manganese dioxide (6.0g), and the mixture was stirred at room temperature for 3 hours. To the mixture was added 
active manganese dioxide (3.0g), and the mixture was stirred at room temperature for 1 hour. The mixture was filtered 
with Celite and washed with methanol. The solvent was removed under reduced pressure, and the resulting residue 
was purified with silica gel column chromatography (hexane/ethyl acetate/methanol = 10/10/1) to give 2,4-dimethyl- 
1 ,3-thiazole-5-carbaldehyde (0.32g). 
15 1 H-NMR (200 MHz, CDCl3)8 2.70 (3H, s), 2.73 (3H, s), 10.13 (1H, s). 

Reference Example 286 

[0499] In 1 ,2-dichloroethane (21ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1-benzazepine-4-carboxy- 
20 late (0.70g). To the solution were added 2,4-dimethyM ,3-thiazole-5-carbaldehyde (0.62g) and sodium triacetoxyboro- 
hydride (1 .5g), and the mixture was stirred at room temperature for 36 hours. After stirred at 60°C for 12 hours, the 
mixture was cooled to room temperature, and the solvent was removed under reduced pressure. The residue was 
added to water, and the mixture was extracted with ethyl acetate. The extract was washed with saturated brine and 
dried with magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue was purified 
25 with silica gel column chromatography (hexane/ethyl acetate = 1/1) to give methyl 7-[4-(2-butoxyethoxy)phenyl]- 
1-(2,4-dimeihyi-1 ,3-Lhia/oi-5-yimeihyi)-2,3-dinydro-i -benzazepine-4-carboxyiaie (0.26g). 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.93 (3H, t, J = 7.2 Hz), 1 .37 - 1 .44 (2H, m), 1 .54 - 1 .67 (2H, m), 2.40 (3H, s), 2.62 (3H, 
s), 2.76 (2H, t, J = 4.4 Hz), 3.24 (2H, m), 3.55 (2H, t, J = 6.6 Hz), 3.78 - 3.83 (2H, m), 3.81 (3H, s), 4.16 (2H, m), 4.56 
(2H, s), 6.93 (1H, d, J = 8.8 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.39 - 7.49 (3H, m), 7.55 (1H, d, J = 2.2 Hz), 7.78 (1H, s). 

30 

Reference Example 287 

[0500] In THF (5.0ml)/methanol (2.5ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1 -(2,4-dimethyM ,3-thi- 
azol-5-ylmethyl)-2,3-dihydro-1-benzazepine-4-carboxylate (0.25g). To the solution was added 1N sodium hydroxide 

35 solution (2.5ml), and the mixture was stirred at room temperature for 1 6 hours. pH was adjusted to approximate 5 with 
1 N hydrochloric acid, and the solvent was concentrated to half under reduced pressure. The concentrated material 
was extracted with ethyl acetate/THF, and the extract was washed with saturated brine and dried with magnesium 
sulfate. The solvent was removed under reduced pressure, and the resulting residue was washed with hexane/ethyl 
acetate (8/1 ) to give 7-[4-(2-butoxyethoxy)phenyl]-1 -(2,4-dimethyM ,3-thiazol-5-ylmethyl)-2,3-dihydro-1 -benzazepine- 

40 4-carboxy lie acid (190mg). 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.93 (3H, t, J = 7.2 Hz), 1 .32 - 1 .46 (2H, m), 1 .56 - 1 .68 (2H, m), 2.42 (3H, s), 2.64 (3H, 
s), 2.78 (2H, m), 3.27 (2H, m), 3.56 (2H, t, J = 6.6 Hz), 3.81 (2H, t, J = 4.8 Hz), 4.17 (2H, t, J = 4.8 Hz), 4.59 (2H, s), 
6.92 - 7.10 (3H, m), 7.42 - 7.50 (3H, m), 7.57 (1H, d, J = 1.8 Hz), 7.89 (1H, s). 
IR (KBr) 2924, 1684, 1607, 1501, 1235, 1126, 968, 810 cm" 1 . 

45 

Working Example 99 (Production of Compound 99) 

[0501] In methylene chloride (9.5ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1 (2,4-dimethyM ,3-thiazol-5-ylme- 
thyl)-2,3-dihydro-1 -benzazepine-4-carboxylic acid (0.1 9g). To the solution was added DMF (two droplets), followed by 

50 addition of thionyl chloride (32uJ) and stirring at room temperature for 2 hours, to give a solution, which was added 
dropwise to a solution of 4-[methyl(tetrahydropyranyl-4-yl)aminomethylaniiine (91 mg) and triethylamine (1.0ml) in 
methylene chloride (5.6ml), and the mixture was stirred at room temperature for 2 hours. The reaction solution was 
added to water, and the mixture was extracted with methylene chloride. The extract was washed with saturated brine 
and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue was 

55 purified with silica gel column chromatography (ethyl acetate/ethanol = 2/1), which was recrystallized from hexane/ 
ethylacetatetogrve7-[4-(2-butoxyethoxy)phenyl]-1-(2,4-dimethyl-1,3-thiazol-5-ylmethyl)- 
pyran-4-yl)amino]methylphenyl]-2,3-dihydro-1-benzazepine-4-carboxamide (Compound 99) (135mg). 
mp 125- 128°C. 



132 



EP 1 186 604 A1 

1 H-NMR (200 MHz, CDCI3) * 0 93 ( 3H » *. J = 7 2 Hz )« 1 37 " 1 45 ( 2H > m )' 1 57 " 1 77 ( 6H - m )» 221 < 3H ' s >' 2 43 ( 3H > 
s), 2.64 (3H, s), 2.84 (2H, m), 3.28 - 3.44 (2H, m), 3.52 - 3.59 (2H, m), 3.55 (2H, s), 3.81 (2H, t, J = 4.8 Hz), 3.98 - 4.08 
(2H t m), 4.16 (2H, t, J = 4.8 Hz), 4.59 (2H, s), 6.96 (1H, d, J = 8.8 Hz), 6.99 (2H, d, J = 8.8 Hz), 7.30 (2H, d, J = 8.4 
Hz), 7.40-7.56 (8H, m). 
5 IR (KBr) 3227, 2959, 1655, 1603, 1499, 1406, 1315, 1248, 1177, 820 cnr 1 . 

Anal. Calcd. C^H^N^O.S^O Calcd. C, 70.26; N, 7.80; H, 7.44. Found C, 70.36; N, 7.47; H, 7.54. 

Reference Example 288 

10 [0502] To a solution of aluminum lithium hydride (2,5g) in THF (282ml) was added dropwise a solution of ethyl tetra- 
zole-5-carboxylate (9.4g) in THF (94ml) under ice-cooling. The mixture was stirred at room temperature for 3 hours, 
followed by addition of water (2.5ml), 15% sodium hydroxide solution (2.5ml) and water (7.5ml), and stirring for 10 
minutes. The mixture was filtered with Celite and washed with methanol. The solvent was removed under reduced 
pressure, and the resulting residue was dissolved in DMF (1 90ml)- To the solution was added active manganese dioxide 

is (37g), and the mixture was stirred at room temperature for 16 hours. The mixture was filtered with Celite and washed 
with methanol. The solvent was removed under reduced pressure, and the resulting residue was washed with hexane/ 
ethyl acetate (=1/1) to give tetrazole-5-carbaldehyde (4.6g). 
1 H-NMR (200 MHz, DMSO-d 6 ) 5 10.10 (1H, s). 

20 Reference Example 289 

[0503] In 1 ,2-dichloroethane (14ml)/acetic acid (7ml) was dissolved methyl 7-[4-(2-b utoxyethoxy)phenyl]-2,3-di hy- 
dro- 1 -be nzazepine-4-carboxy late (0.70g). To the solution were added tetrazole-5-carbaldehyde (0.31 g) and sodium 
triacetoxyborohydride (1 .5g), and the mixture was stirred at 40°C for 18 hours. The mixture was cooled to room tem- 

25 perature, and the solvent was removed under reduced pressure. The resulting residue was added to water, and the 
mixture was extracted with ethyl acetate. The extract was washed with saturated brine, and dried with magnesium 
sulfate. The solvent was removed under reduced pressure, and the resulting residue was purified with silica gel column 
chromatography (ethyl acetate/ethanol = 15/1) to give methyl 7-{4-(2-butoxyethoxy)phenyl]-1-(tetrazol-5-yIemethyt)- 
2,3-dihydro-1 -benzazepine-4-carboxylate (0.67g). 

30 1H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, t, J = 7.2 Hz), 1 .36 - 1 .45 (2H, m), 1 .55 - 1 .66 (2H, m), 2.74 (2H, m), 3.33 (2H, 
m), 3.59 (2H, t, J = 6.6 Hz), 3.67 (3H, s), 3.83 (2H, t, J = 4.6 Hz), 4.15 (2H, m), 4.85 (2H, s), 6.79 (1H, d, J = 8.6 Hz), 
6.88 (2H, d, J = 8.6 Hz), 7.27 - 7.37 (3H, m), 7.45 (1H, d, J = 2.0 Hz), 7.68 (1H, s). 

Reference Example 290 

35 

[0504] In THF (6.7ml)/methanol (6.7ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1-(tetrazol-5-ylmethyl)- 
2,3-dihydro-1-benzazepine-4-carboxylate (0.25g). To the solution was added 1N sodium hydroxide solution (6.7ml), 
and the mixture was stirred at 50°C for 4 hours. pH was adjusted to approximate 4 with 1 N hydrochloric acid, and the 
solvent was concentrated to half under reduced pressure. The concentrated material was extracted with ethyl acetate/ 
40 THF, and the extract was washed with saturated brine and dried with magnesium sulfate. The solvent was removed 
under reduced pressure, and the resulting residue was washed with hexane/ethyl acetate (2/1) to give 7-[4-(2-butox- 
yethoxy)phenyl]-1 -(tetrazol-5-ylmethyl)-2,3-dihydro-1 -benzazepine-4-carboxylic acid (0.45g). 

1 H-NMR (200 MHz, DMSO-dg) 5 0.89 (3H, t, J « 7.2 Hz), 1 .04 - 1 .55 (4H, m), 2.72 (2H, m), 3.33 (2H, m), 3.46 (2H, t, 
J = 6.6 Hz), 3.72 (3H, s), 4.11 (2H, t, J = 4.6 Hz), 4.91 (2H, s), 6.91 - 7.00 (3H, m), 7.43 - 7.71 (5H, m). 

45 

Working Example 100 (Production of Compound 100) 

[0505] In THF (8.1ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1-(tetrazol-5-ylmethyl)-2,3-dihydro-1-ben- 
zazepine-4-carboxylic acid (0.27g). To the solution was added DMF (two droplets), followed by addition of thionyl 

so chloride (51 uJ) and stirring at room temperature for 1 hour, to give a solution, which was added dropwise to a solution 
of 4-[methyl(tetrahydropyranyl-4-yl)aminomethyl]aniline (1 45mg) and triethylamine (1 .62ml) in THF (8.1ml) under ice- 
cooling, and the mixture was stirred at room temperature for 2 hours. The reaction solution was added to water, and 
the mixture was extracted with ethyl acetate. The extract was washed with saturated brine and dried with magnesium 
sulfate. The solvent was removed under reduced pressure, and the resulting residue was dissolved in ethanol. To the 

55 solution was added ethyl acetate, and the precipitates were collected by filtration, which was recrystallized from hexane/ 
ethanol to give 7-[4-(2-butoxyethoxy)phenyI]-N-t4-[N-methyl-N-(tetrahydropyran-4-yl)aminomethyl]phenyl]-1 -(tetrazol- 
5-ylmethyr)-2,3-dihydro-1-benzazepine-4-carboxamide (Compound 100) (42mg). 

1 H-NMR (200 MHz, DMSO-dg) 6 0.89 (3H, t, J = 7.2 Hz), 1 .28 - 1 .39 (2H, m), 1 .47 - 1 .55 (2H, m), 1 .55 - 1 .92 (4H, m), 
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2.28 - 2.38 (1 H, m), 2.34 (3H, s), 2.83 (2H, m), 3.24 - 3.45 (4H, m), 3.46 (2H, t, J = 6.4 Hz), 3.71 (2H, m), 3.86 - 3.99 
(4H, m) t 4.11 (2H, m), 4.81 (2H, s), 6.58 (1H. d, J = 8.8 Hz), 6.99 (2H, d, J = 8.8 Hz), 7.11 (2H, d, J = 8.4 Hz), 7.33 - 
7.75 (7H, m), 9.89 (1H, s). 

5 Reference Example 291 

[0506] in acetonitrile (100ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1-(tetrazol-4-ylmethyl)-2,3-dihy- 
dro-1-benzazepine-4-carboxylate (1 .0g). To the solution were added potassium carbonate (0.87g) and methyl iodide 
(0.31ml), and the mixture was stirred at room temperature for 4 hours. The solvent was concentrated to half under 

10 reduced pressure, which was added to water, and th e mixture was extracted with ethyl acetate. The extract was washed 
with saturated brine and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the 
resulting residue was washed with hexane/ethyl acetate (= 8/1 ) to give methyl 7-[4-(2-butoxyethoxy)phenyl]-1 -(1 -meth- 
yltetrazol-5-ylmethyl)-2,3-dihydro-1-benzazepine-4-carboxylate (0.33g) and methyl 7-[4-(2-butoxyethoxy)phenyl]- 
1 -(2-methyltetrazoI-5-ylmethyl)-2,3-dihydro-1 -benzazepine-4-carboxylate (0.44g). 

15 1 H-NMR (1 -methyl compound; 200 MHz, CDCI 3 ) 5 0.93 (3H, t, J = 7.2 Hz), 1.30 - 1.44 (2H, m), 1.45 - 1.66 (2H, m) ( 
2.59 (2H, m), 3.55 (2H, m), 3.55 (2H, t, J = 6.6 Hz), 3.81 (2H, t, J = 4.8 Hz), 3.95 (3H, s), 4.1 6 (2H, t, J = 4.8 Hz), 4.86 
(2H, s), 6.96 (1 H, d, J = 8.4 Hz), 6.99 (2H, d, J = 8.8 Hz), 7.26 - 7.48 (3H, m), 7.57 (1 H, d, J = 2.2 Hz), 7.78 (1 H, s). 
1 H-NMR (2-methyl compound; 200 MHz, CDCI3) 5 0.93 (3H, t, J = 7.2 Hz), 1 .22 - 1 .44 (2H, m), 1 .55 - 1 .65 (2H, m), 
2.86 (2H, m), 3.42 (2H, m), 3.55 (2H, t, J = 6.6 Hz), 3.77 - 3.83 (2H, m), 3.81 (3H, s), 4.15 (2H, t, J = 4.8 Hz), 4.36 

20 (23H, s), 4.75 (2H, s), 6.97 (2H, d, J = 8.2 Hz), 7.13 (1H, d, J = 8.8 Hz), 7.39 - 7.54 (3H, m), 7.78 (1H, s). 

Reference Example 292 

[0507] In THF (6.4ml)/methanol (3.2ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenyl]-1 -(1 -methyltetrazol-5-yl- 
25 methyl)-2,3-dihydro-1-benzazepine-4-carboxylate (0.32g). To the solution was added 1N sodium hydroxide solution 
(3.2mi), and the mixture was stirred at room temperature tor 14 hours. pH was adjusted to approximate 4 with 1 N 
hydrochloric acid, and the solvent was concentrated to half under reduced pressure. The concentrated material was 
extracted with ethyl acetate/THF, and the extract was washed with saturated brine and dried with magnesium sulfate. 
The solvent was removed under reduced pressure, and the resulting residue was washed with hexane/ethyl acetate 
30 (5/1 ) to give 7-[4-(2-butoxyethoxy)phenyl]-1 -(1 -methyltetrazol-5-ylmethyl)-2,3-dihydro-1 -benzazepine-4-carboxylic ac- 
id (0.25g). 

1 H-NMR (200 MHz, DMSO-d 6 -) 8 0.89 (3H, t, J = 7.2 Hz), 1 .27 - 1 .41 (2H, m), 1 .44 - 1 .57 (2H, m), 2.69 (2H, m), 3.32 
(2H, m), 3.47 (2H, t, J = 6.6 Hz), 3.72 (2H, m), 4.03 (3H, s), 4.09 (2H, m), 4.96 (2H, s), 6.87 - 6.99 (3H, m), 7.43 (1 H, 
d, J = 8.8 Hz), 7.53 - 7.63 (3H f m), 7.71 (1H, s). 
35 |R (KBr) 2957, 2932, 1667, 1609, 1505, 1435, 1273, 1244, 1119, 828, 797 cm" 1 . 

Working Example 101 (Production of Compound 101) 

[0508] In THF(6.9ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1-(1-methyltetrazol-5-ylmethy!)-2,3-dihydro- 
40 1 -benzazepine-4-carboxylic acid (230mg). To the solution was added DMF (two droplets), followed by addition of oxalyl 
chloride (63ml) and stirring at room temperature for 1 hour, to give a solution, which was added dropwise to a solution 
of 4-[methyl(tetrahydropyranyl-4-yl)aminomethyl]aniline (1 20mg) and triethylamine (1 .34ml) in THF (6.9ml) under ice- 
cooling, and the mixture was stirred at room temperature for 3 hours. The reaction solution was added to water, and 
the mixture was extracted with ethyl acetate. The extract was washed with saturated brine and dried with magnesium 
45 sulfate. The solvent was removed under reduced pressure, and the resulting residue was purified with silica gel column 
chromatography (ethyl acetate/ethanol = 3/1 ), which was recrystallized from hexane/ethyl acetate to give 7-[4-(2-butox- 
yethoxy)phenyl3-N-[4-[N-methyl-^ 

hydro- 1-benzazepine-4-carboxamide (Compound 101) (114mg). 
mp132-135°C. 

50 1H-NMR (200 MHz, CDCI 3 ) 6 0.93 (3H, t, J = 7.2 Hz), 1 .31 - 1 .46 (2H, m), 1 .56 - 1 .81 (6H, m), 2.20 (3H, s), 2.54 - 2.73 
(3H, m), 2.95 (2H, m), 3.30 - 3.42 (4H, m), 3.51 - 3.59 (2H, t, J = 6.2 Hz), 3.56 (2H, s), 3.78 - 3.84 (2H, m), 3.96-4.17 
(2H, m), 3.98 (3H, s), 4.15 (2H, t, J = 4.8 Hz), 4.81 (2H, s), 6.96 (2H, d, J = 8.4 Hz), 6.98 (1H, d, J = 8.4 Hz), 7.40 - 
7.58 (7H,m), 7.70 (1H, s). 

IR (KBr) 3294, 2932,1659, 1607, 1516, 1501, 1406, 1360, 1244, 1138, 820 cm' 1 . 
55 Anal. Calcd. C 39 H 49 N 7 0 4 Calcd. C, 68.90; N, 14.42; H, 7.26. Found C, 68.82; N, 14.14; H, 7.08. 
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Reference Example 293 

[0509] In THF (4.3ml)/methanol (3.2ml) was dissolved methyl 7-[4-(2-butoxyethoxy)phenylH -(2-methyltetrazol-5-yl- 
methyl)-2,3-dihydro-1-benzazepine-4-carboxylate (0.43g). To the solution was added 1N sodium hydroxide solution 

5 (4.3ml), and the mixture was stirred at room temperature for 14 hours. pH was adjusted to approximate 4 with 1N 
hydrochloric acid, and the solvent was concentrated to half under reduced pressure. The concentrated material was 
extracted with ethyl acetate, and the extract was washed with saturated brine and dried with magnesium sulfate. The 
solvent was removed under reduced pressure, and the resulting residue was washed with hexane/ethyl acetate (= 5/1 ) 
to give 7-[4-(2^utoxyethoxy)phenyQ-1-(2-methyftetr^ acid 

10 (0.37g). 

1 H-NMR (200 MHz, DMSO-d 6 ) 5 0.89 (3H, t, J = 7.2 Hz), 1 .27 - 1 .41 (2H, m), 1 .43 - 1 .58 (2H f m), 2.76 (2H, m), 3.33 
(2H, m) , 3.47 (2H, t, J = 6.6 Hz), 3.69 - 3.74 (2H, m) , 4.07 - 4.12 (2H, m), 4.37 (3H, s), 4.81 (2H, s), 6.97 (2H, d), 7.06 
(1 H, d, J = 8.8 Hz), 7.42 - 7.60 (4H, m), 7.70 (1 H, s). 
IR (KBr)3034, 2934, 1672, 1607, 1501, 1404, 1246, 1190, 1132, 816cm 1 . 

15 

Working Example 102 (Production of Compound 102) 

[0510] In THF(1 0.2ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1-(2-methyltetrazol-5-ylmethyl)-2,3-dihydro- 
1 -benzazepine-4K;arboxylic acid (0.34mg). To the solution was added DMF (two droplets), followed by addition of oxalyl 

20 chloride (93ml) and stirring at room temperature for 1 hour, to give a solution, which was added dropwise to a solution 
of 4-[methyl(tetrahydropyranyl-4-y0aminomethyl]aniiine (1 77mg) and triethylamine (1 .98ml) in THF(1 0.2ml) under ice- 
cooling, and the mixture was stirred at room temperature for 2 hours. The reaction solution was added to water, and 
the mixture was extracted with ethyl acetate. The extract was washed with saturated brine and dried with magnesium 
sulfate. The solvent was removed under reduced pressure, and the resulting residue was purified with silica gel column 

25 chromatography (ethyl acetate/ethanol = 3/1 ), which was recrystallized from hexane/ethyl acetate to give 7-[4-(2-butox- 
yethoxy)phenyn-N-[4-[N-methyl-N-(teta 
hydro- 1 -benzazepine-4-carboxamide (Compound 102) (193mg). 

1 H-NMR (200 MHz, CDCI3) 6 0.93 (3H, t, J = 7.2 Hz), 1 .32 - 1 .45 (2H, m) , 1 .57 - 1 .76 (6H, m) , 2.21 (3H, s), 2.65 (1 H, 
m), 2.95 (2H, m), 3.30 - 3.48 (4H, m), 3.55 (2H, t, J = 6.6 Hz), 3.57 (2H, s), 3.77 - 3.83 (2H, m), 3.98 - 4.08 (2H, m), 
30 4.10 - 4.18 (2H, m), 4.37 (3H, s), 4.78 (2H, s), 6.97 (2H, d, J = 8.8 Hz), 7.05 (1H, d, J = 8.4 Hz), 7.30 (2H, d, J = 8.4 
Hz), 7.39-7.56 (8H, m). 

IR (KBr)3312, 2930, 1644, 1607, 1503, 1406, 1360, 1242, 1140, 810 cm' 1 . 
Working Example 103 (Production of Compound 103) 

35 

[0511] To a solution of 1-(3-methoxypropyl)"7-[4-(2-propoxyethoxy)phenyl]-2,3-dihydro-1H-1-benzazepine-4-car- 
boxylic acid (250mg) in THF (1 0ml) were added thionyl chloride (0.083ml) and DMF (one droplet) at room temperature, 
and the mixture was stirred for 1 .5 hours. The solvent was evaporated under reduced pressure, and the resulting 
residue was dissolved in TH F (1 5ml), which was added dropwise to a solution of 4-[N-methyl-N-(tetrahydropyran-4-yl) 

40 amino]methyl]aniline (138mg) and triethylamine (0.48ml) in THF (3ml) at 0°C. The mixture was stirred at room tem- 
perature for 3 hours, water was added thereto, and the mixture was extracted with ethyl acetate. The organic layer 
was washed with water and saturated brine, and dried with magnesium sulfate. After concentration under reduced 
pressure, the residue was purified with column chromatography (ethanol : ethyl acetate 1 : 4 -> 1 : 3 -» 1 : 2), and the 
resulting crystals were purified by recrystallization (hexane-ethyl acetate) to give 1 -(3-methoxypropyl)-N-[4-[[N-me- 

45 thyl-N-(tetrahydropyran-4-yl)amino]methyl]pheny 

4-carboxamide (Compound 103) (264mg) as yellow crystals, 
mp 87 - 90°C. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, t, J = 7.5 Hz), 1 .53 - 1 .82 (6H, m), 1 .90 - 2.06 (2H, m), 2.21 (3H, s), 2.51 - 2.74 
(1 H, m), 2.86 - 2.97 (2H, m), 3.28 - 3.66 (1 5H, m), 3.81 (2H, t, J = 4.9 Hz), 3.98 - 4.11 (2H, m), 4.1 6 (2H, t, J = 4.9 Hz), 
50 6.95 (1H, d, J = 8.8 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.30 (2H, d, J = 8.4 Hz), 7.38 - 7.57 (8H, m). 
IR(KBr)3233, 1638, 1607, 1516, 1501, 1314, 1246, 1186, 1117cnr 1 . 

Anal. Calcd. C^^Os Calcd. C, 72.98; H, 8.01; N, 6.55. Found C, 72.65; H, 7.98; N, 6.35. 
Working Example 104 (Production of Compound 104) 

55 

[0512] To a solution of 7-[4-(2-butoxyethoxy)pheny1]-1 -(3-methoxypropyl)-2,3-dihydro-1 H-1 -benzazepine-4-carbox- 
ylic acid (200mg) in THF (10ml) were added thionyl chloride (0.064ml) and DMF (one droplet) at room temperature, 
and the mixture was stirred for 1 hour. The solvent was evaporated under reduced pressure, and the resulting residue 
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was dissolved in THF (15ml), which was added dropwise to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-y0amino] 
methyl]aniline (107mg) and triethylamine (0.37ml) in THF (5ml) at 0°C. The mixture was stirred at room temperature 
for 1 8 hours, water was added thereto, and the mixture was extracted with ethyl acetate. The organic layer was washed 
with saturated brine, and dried with magnesium sulfate. After concentration under reduced pressure, the residue was 
s purified with column chromatography (ethanol : ethyl acetate =1:3), and the resulting crystals were purified by re- 
crystallization (hexane-ethyl acetate) to give 7-[4-(2-butoxyethoxy)phenyl]-1 -(3-methoxypropyl)-N-[4-[[N-methyl-N-(tet- 
rahydropyran-4-yl)amino]methyl]phenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carboxamide (Compound 1 04) (264.2mg) 
as yellow crystals, 
mp 87 - 90°C. 

10 1H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, t, J = 7.3 Hz), 1.32-1 .46 (2H, m), 1 .50 - 1.82 (6H, m), 1.89 - 2.03 (2H, m), 
2.21 (3H, s), 2.55 - 2.72 (1H, m), 2.84 - 2.96 (2H, m), 3.28 - 3.61 (15H, m), 3.80 (2H, t, J = 4.8 Hz), 3.98 - 4.09 (2H, 
m), 4.1 6 (2H, t, J = 4.8 Hz), 6.95 (1 H, d, J = 8.8 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.31 (2H, d, J = 8.4 Hz), 7.36 - 7.57 (8H, m). 
IR(KBr)3334, 1640, 1609, 1516, 1503, 1314, 1244, 1184, 1119 cm" 1 . 

Anal. Calcd. 0^53^05-0.5^0 Calcd. C, 72.26; H, 8.18; N, 6.32. Found C, 72.51; H, 7.93; N, 6.10. 

15 

Working Example 1 05 (Production of Compound 1 05) 
[0513] To a solution of 1-(3-ethoxypropy0-7-[4-(2-propoxyetho 

ylic acid (250mg) in THF (10ml) were added thionyl chloride (0.080ml) and DMF (one droplet) at room temperature, 
and the mixture was stirred for 1 .5 hours. The solvent was evaporated under reduced pressure, and the resulting 
residue was dissolved in TH F (20ml), which was added dropwise to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl) 
amino]methyl]aniline (133mg) and triethylamine (0.46ml) in THF (3ml) at 0°C. The mixture was stirred at room tem- 
perature for 2.5 hours, water was added thereto, and the mixture was extracted with ethyl acetate. The organic layer 
was washed with saturated brine, and dried with magnesium sulfate. After concentration under reduced pressure, the 
residue was purified with column chromatography (ethanol : ethyl acetate = 1 : 9 -> 1 : 3), and the resulting crystals 
were purified by recryslaiiizaiion (hexane-ethyi acetate) to give i-(3-ethoxypropyi)-N-[4-L[N-methyi-N-ietrahydropyran- 
4-yl)amino]methyl]phenyl]-7-[4-(2-propoxyethoxy)phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxamide (Compound 
105) (242mg) as yellow crystals. 
mp99-101°C. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.94 (3H, t, J = 7.5 Hz), 1 .23 (3H, t, J = 6.9 Hz), 1 .53 - 1 .82 (6H, m), 1 .90 - 2.04 (2H, m), 
2.21 (3H, s), 2.53 - 2.73 (1H, m), 2.87 - 2.96 (2H, m), 3.30 - 3.60 (14H, m), 3.81 (2H, t, J = 5.0 Hz), 3.98 - 4.10 (2H, 
m), 4.17 (2H, t, J = 5.0 Hz), 6.95 - 7.00 (3H, m), 7.30 (2H, d, J = 8.4 Hz), 7.36 - 7.58 (8H, m). 
IR (KBr)3305, 1640, 1607, 1501, 1406, 1314, 1244, 1123cnr 

Anal. Calcd. C^H^I^s-O^S^O Calcd. C, 72.75; H, 8.18; N, 6.36. Found C, 72.81; H, 8.08; N, 6.27. 
Working Example 106 (Production of Compound 106) 

[051 4] To a solution of 7-[4-(2-butoxyethoxy)phenyl]-1 -(3-ethoxypropyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxylic 
acid (250mg) in THF (10ml) were added thionyl chloride (0.078ml) and DMF (one droplet) at room temperature, and 
40 the mixture was stirred for 1 .5 hours. The solvent was evaporated under reduced pressure, and the resulting residue 
was dissolved in THF (20ml), which was added dropwise to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino] 
methyl]aniline (128mg) and triethylamine (0.44ml) in THF (3ml) at 0°C. The mixture was stirred at room temperature 
for 64 hours, water was added thereto, and the mixture was extracted with ethyl acetate. The organic layer was washed 
with saturated brine, and dried with magnesium sulfate. After concentration under reduced pressure, the residue was 
45 purified with column chromatography (ethanol : ethyl acetate = 1 : 4), and the resulting crystals were purified by re- 
crystallization (hexane-ethyl acetate) to give 7-[4-(2-butoxyethoxy)phenyl]-1-(3-ethoxypropyl)-N-[4-[[N-methyl-N-tet- 
rahydropyran-4-yl)amino]methyl]pheny0-2,3-dihydro-1 H-1 -benzazepine-4-carboxamide (Compound 1 06) (224mg) as 
yellow crystals, 
mp 95 - 97° C. 

50 1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, t, J = 7.3 Hz), 1 .24 (3H, t, J = 6.9 Hz), 1 .30 - 1 .48 (2H, m), 1 .52 - 1 .84 (6H, m), 
1 .90 - 2.06 (2H, m), 2.21 (3H, s), 2.52 - 2.75 (1H, m), 2.86 - 2.97 (2H, m), 3.30 - 3.60 (14H, m), 3.80 (2H, t, J = 5.0 
Hz), 3.98 - 4.09 (2H, m) , 4.1 6 (2H, t, J = 4.9 Hz), 6.94 - 7.03 (3H, m), 7.30 (2H, d, J = 8.4 Hz), 7.36 - 7.57 (8H, m). 
IR(KBr) 3323, 1638, 1607, 1516, 1501, 1406, 1314, 1244, 1123 cm" 1 . 

Anal. Calcd. C 41 H 55 N 3 0 3 Calcd. C, 73.51; H, 8.28; N, 6.27. Found C, 73.60; H, 8.16; N, 6.23. 

55 

Working Example 1 07 (Production of Compound 1 07) 

[051 5] To a solution of 7-[4-(2-butoxyethoxy)phenyQ-1 -[(2-methyl-1 ,3-dioxolan-2-yl)methyl]-2,3-dihydro-1 H-1 -ben- 
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zazepine-4-carboxylic acid (300mg) in THF (10ml) were added thionyl chloride (0.068ml) and DMF (one droplet) at 
room temperature, and the mixture was stirred for 1 hour. The reaction mixture was added dropwise to a solution of 
4-[[N-methyl'N-(tetrahydropyran-4-yt)amino]methyl]aniline (1 51 mg) and triethylamine (0.7ml) in THF (3ml) at 0°C. The 
mixture was stirred at room temperature for 20 hours, water was added thereto, and the mixture was extracted with 
ethyl acetate. The organic layer was washed with saturated brine, and dried with magnesium sulfate. After concentration 
under reduced pressure, the residue was separated and purified with column chromatography (ethanol : ethyl acetate 
= 1 : 19 1 : 10), and the resulting crystals were purified by recrystallization (ethyl acetate-diisopropyl ether) to give 
7-[4-(2-butoxyethoxy)phenyl]-H(2-^ 

methyllphenyO^.S-dihydro-IH-l-benzazepine^-carboxamide (Compound 107) (144mg) as yellow crystals. 
mp123- 126°C. 

1 H-NMR (200 MHz, CDCI3) 8 0.93 (3H, t, J = 7.3 Hz), 1 .31 - 1 .47 (5H, m), 1 .51 - 1 .83 (6H, m), 2.21 (3H, s), 2.54 - 2.73 

(1 H, m), 2.86 - 2.97 (2H, m), 3.28 - 3.60 (1 OH, m), 3.80 (2H, t, J = 5.0 Hz), 3.93 - 4.09 (6H, m), 4.1 6 (2H, t, J = 5.0 Hz), 

6.98 (2H, d, J = 8.B Hz), 7.26 - 7.32 (3H, m), 7.39 - 7.50 (8H, m). 

IR (KBr) 3245, 1645, 1607, 1516, 1499, 1406, 1316, 1244, 1175, 1140, 1046 cm 1 . 

Anal. Calcd. C 41 H53N 3 O 5 .0.25H 2 O Calcd. C. 71.54; H, 7.83; N, 6.10. Found C, 71.49; H, 7,96; N, 6.03. 

Working Example 1 08 (Production of Compound 1 08) 

[051 6] A mixture of 7-[4-(2-butoxyethoxy)phenyl]-1 -[(2-methyM ,3-dioxolan-2-y0methyl]-N-[4-[[N-methyl-N-(tetrahy- 
dropyran^-yOaminoJmethyOphenyll^.S-dihydro-IH-l-benzazepine^-carboxamide (100mg), cerium chloride hep- 
tahydrate (300mg), sodium iodide (1 9mg) and acetonitrile (5ml) was stirred at 60°C for 5 days. Water was added to 
the reaction system, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated 
brine and dried with magnesium sulfate. After concentration under reduced pressure, the residue was separated and 
purified with column chromatography (ethanol : ethyl acetate =1 : 3) to g'rve 7-[4-(2-butoxyethoxy)phenyl]-1-(2-oxopro- 
py!)-N-[4-[IN-methyl-N-(tetrahydropyra 
(Compound 108) (52mg) as yellow crystals. 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.93 (3H, t, J = 7.3 Hz), 1 .32 - 1 .47 (2H, m), 1 .53 - 2.05 (6H, m), 2.26 (3H, s), 2.38 (3H, 
s), 3.29 - 3.47 (4H, m), 3.55 (2H, t, J = 6.6 Hz), 3.74 - 3.86 (4H, m), 4.01 - 4.21 (6H, m), 6.54 (1H, d, J = 8.0 Hz), 6.98 
(2H, d, J = 8.8 Hz), 7.26 - 7.67 (10H, m). 
IR (KBr) 3302, 1728, 1651, 1607, 1518, 1501, 1244, 914 cm- 1 . 

Working Example 109 (Production of Compound 109) 

[0517] To a solution of 7-[4-(2-butoxyethoxy)phenyl]-1-propyl-N-[4-[[N-methyl-N-(tetrahydropyran-4-yI)amino]me- 
thyl]phenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carboxamide (1 6.4g) in ethyl acetate (1 500ml) was added 4N hydrochlo- 
ric acid-ethyl acetate (25ml) at room temperature, and the mixture was stirred for 1 hour. The precipitated crystals were 
collected by filtration, which was purified by recrystallization (2-propanol) to give 7-[4-(2-butoxyethoxy)phenyl}-1-pro- 
pyl-N-[4-[[N-methyl-N-(tetrahydro^ di- 
hydrochloride (Compound 109) (8.61 g) as pale yellow crystals. 

1 H-NMR (200 MHz, DMSO-d 6 ) 6 0.88 (3H, t, J = 7.1 Hz), 0.94 (3H, t, J = 7.3 Hz), 1 .22 - 2.18 (10H, m), 2.57 (3H, s), 
2.78 - 2.90 (2H, m), 3.21 - 3.41 (7H, m), 3.46 (2H, t, J = 6.4 Hz), 3.68 - 3.73 (2H, m), 3.91 - 4.15 (5H, m), 4.35 - 4.60 
(1 H, m), 6.97 - 7.02 (3H, m), 7.42 - 7.58 (6H, m), 7.65 (1 H, s), 7.81 (2H , d, J = 8.4 Hz), 1 0.03 (1 H, s), 1 0.45 - 1 0.59 (1 H, m). 
IR (KBr) 3248, 1663, 1609, 1521, 1501, 1464, 1312, 1248, 1180, 1121,831 cm- 1 . 
Anal. Calcd. C39H53N3O4CI2 Calcd. C, 67.04; H, 7.65; N, 6.01. Found C, 67.10; H, 7.51; N, 6.14. 

Working Example 110 (Production of Compound 110) 

[0518] To a solution of 7-[4-(2-butoxyethoxy)phenyl]-1-propyl-N-[4-[[N-methyl-N-{tetrahydropyran-4-y0amino]me- 
thyl]phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxamide (2.0g) in ethanol (150ml) was added fumaric acid (371 mg) 
at room temperature, and the mixture was stirred for 0.5 hour. After concentration under reduced pressure, to the 
residue was added ethyl acetate, and the precipitated crystals were collected by filtration, which was purified by re- 
crystallization (2-propanol) to give 7-[4-(2-butoxyethoxy)phenyI)-1-propyl-N-[4-[[N-methyl-N-(tetrahydropyran-4-yl) 
amino]methyl]phenyI]-2 t 3-dihydro-1H-1-benzazepine-4-carboxamide fumarate (Compound 110) (1.86g) as yellow 
crystals. 

mp159-161°C. 

1 H-NMR (200 MHz, CDCI3) S 0.93 (3H, t, J = 7.3 Hz), 0.99 (3H, t, J = 7.2 Hz), 1 .30 - 1 .45 (2H, m), 1 .51 - 1 .86 (8H, m), 
2.24 (3H, s), 2.61 - 2.79 (1H, m), 2.86 - 2.95 (2H, m), 3.24 - 3.43 (6H, m), 3.55 (2H, t, J = 6.4 Hz), 3.62 (2H, s), 3.81 
(2H, t, J = 5.0 Hz), 3.98 - 4.09 (2H, m), 4.1 6 (2H, t, J = 5.0 Hz), 6.90 (1 H, d, J = 8.8 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.26 
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-7.57(12H, m). 

IR (KBr) 3365, 1653, 1609, 1520, 1501, 1316, 1246, 1177cm- 1 . 

Anal. Calcd. C43H 55 N 3 0 8 Calcd. C, 69.61; H, 7.47; N, 5.66. Found C, 69.51; H, 7.46; N, 5.88. 
5 Reference Example 294 

[0519] To a solution of methyl 7-bromo-2,3-dihydro-1 H-1-benzazepine-4-carboxylate (0.80g) and 3-methoxypropi- 
onaldehyde (1.25g) in 1,2-dichloroethane (10ml) was added sodium triacetoxyborohydride (1.81g) at room tempera- 
ture, and the mixture was stirred for 24 hours. Water was added to the reaction system, and the mixture was extracted 
10 with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. After con- 
centration under reduced pressure, the resulting residue was separated and purified with column chromatography 
(ethyl acetate : hexane = 1 : 3 -» 1 : 2) to give methyl 7-bromo-1-(3-methoxypropyl)-2,3-dihydro-1H-1-ben2azepine- 
4-carboxylate (935mg) as yellow oil. 

1 H-NMR (200 MHz, CDCI 3 ) 6 1 .83 - 1 .96 (2H, m), 2.79 (2H, t, J = 4.0 Hz), 3.22 (2H, t, J = 4.9 Hz), 3.34 (3H, s), 3.37 
15 - 3.45 (4H, m), 3.80 (3H, s), 6.75 (1 H, d, J = 9.2 Hz), 7.21 - 7.26 (1 H, m), 7.42 (1 H, d, J = 2.6 Hz), 7.57 (1 H, s). 
IR (neat) 1699, 1626, 1588, 1539, 1495, 1435, 1256, 1177, 1117, 1086 cm* 1 . 

Reference Example 295 

20 [0520] A mixture of methyl 7-bromo-1-(3-methoxypropyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxy late (450mg), 
4-(2-propoxyethoxy)phenyl borate (31 3mg) and potassium carbonate (351 mg) in toluene-ethanol-water (15-1 .5-1 .5ml) 
was stirred at room temperature for 1 hour under argon atmosphere. To the reaction system was added tetrakistriphe- 
nylphosphinepalladium (73mg), and the mixture was heated to reflux for 20 hours. After cooled to room temperature, 
the mixture was extracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried 

25 with magnesium sulfate. After concentration under reduced pressure, the residue was separated and purified with 
coiurnn chromatography (eihyi acelaLe : hexane = 1 : 4 -> t : 2) to give methyi i-(3-meihoxypropyi)-7-[4-(2-propox- 
yethoxy)phenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (376mg) as yellow oil. 

1 H-NMR (200 MHz, CDCI3) 8 0.94 (3H, t, J = 7.3 Hz), 1 .55 - 1 .73 (2H, m), 1 .86 - 2.03 (2H, m), 2.79 - 2.84 (2H, m), 
3.26 - 3.31 (2H, m), 3.36 (3H, s), 3.42 - 3.55 (6H, m), 3.81 (3H, s), 3.B3 (2H, t, J = 4.9 Hz), 4.16 (2H, t, J = 4.9 Hz), 
30 6.92 (1 H, d, J = 8.8 Hz), 6.97 (2H, d, J = 8.8 Hz), 7.38 - 7.51 (4H, m), 7.76 (1 H, s). 
IR (neat) 1699, 1607, 1505, 1456, 1435, 1244, 1181, 1119 cm- 1 . 

Reference Example 296 

35 [0521 ] To a solution of methyl 1 -(3-methoxypropyl)-7-t4-(2-propoxyethoxy)phenyl]-2,3-dihydro-1 H-1 -benzazepine- 
4-carboxylate (376mg) in a mixture of THF-methanol (5-1 0ml) was added 1N sodium hydroxide solution (3.0ml) at 
room temperature, and the mixture was stirred at 50°C for 24 hours. After concentration under reduced pressure, 1 N 
hydrochloric acid was added to pH 3-4, and the mixture was extracted with ethyl acetate. The organic layer was washed 
with saturated brine and dried with magnesium sulfate. After concentration under reduced pressure, the resulting crys- 

40 tals were collected by filtration. The crystals were washed with diisopropyl ether and hexane to give 1 -(3-methoxypro- 
pyl)-7-[4-(2-propoxyethoxy)phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxylic acid (346mg) as yellow crystals. 
mp114-115°C. 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.94 (3H, t, J = 7.3 Hz), 1 .56 - 1 .73 (2H, m), 1 .88 - 2.04 (2H, m), 2.78 - 2.89 (2H, m), 
3.24 - 3.35 (2H, m), 3.36 (3H, s), 3.43 - 3.55 (6H, m), 3.81 (2H, t, J = 5.0 Hz), 4.17 (2H, t, J = 5.0 Hz), 6.94 (1H, d, J 
45 = 8.4 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.40 - 7.53 (4H, m), 7.88 (1 H, s). 
I R (KBr) 1 671 , 1 607, 1501,1 273, 1 252, 1 1 86, 1 1 1 5 cnr 1 . 

Anal. Calcd. Cg^NOg Calcd. C, 71.05; H, 7.57; N, 3.19. Found C, 70.78; H, 7.38; N, 3.01. 
Reference Example 297 

50 

[0522] A mixture of methyl 7-bromo-1 -(3-methoxypropyI)-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (47B.2mg), 
4-(2-butoxyethoxy)phenyl borate (354mg) and potassium carbonate (373mg) in toluene-ethanol-water (15-1 .5-1 .5ml) 
was stirred at room temperature for 1 hour under argon atmosphere. To the reaction system was added tetrakistriphe- 
nylphosphinepalladium (78mg), and the mixture was heated to reflux for 1 6 hours. After cooled to room temperature, 
55 the mixture was extracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried 
with magnesium sulfate. After concentration under reduced pressure, the residue was separated and purified with 
column chromatography (ethyl acetate : hexane = 1 : 4 -> 1 : 3 1 : 2) to give an end product (362mg) as yellow oil. 
1 H-NMR (200 MHz, CDCI 3 ) 8 0.93 (3H, t, J = 7.3 Hz), 1 .30 - 1 .49 (2H, m), 1 .53 - 1 .69 (2H, m), 1 .87 - 2.03 (2H, m), 
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2.78 - 2.86 (2H, m), 3.28 (2H, t, J = 4.8 Hz), 3.36 (3H. s), 3.42 - 3.50 (4H, m), 3.55 (2H, t, J = 6.7 Hz), 3.78 - 3.83 (5H, 
m), 4.16 (2H, t, J = 5.0 Hz), 6.90 - 7.00 (3H, m), 7.38 - 7.51 (4H, m), 7.76 (1H, s). 

IR (neat) 1699, 1622, 1607, 1505, 1456, 1435, 1246, 1182, 1119, 818 cnr 1 . 

5 Reference Example 298 

[0523] To a solution of methyl 7^4-(24>utoxyethoxy)phenyQ-1-(3^ethoxypropyl)-2,3-dihydro-1H-1-benzazepine- 
4-carboxylate (362.3mg) in a mixture of THF-methanol (5-1 0ml) was added 1N sodium hydroxide solution (2.8m!) at 
room temperature, and the mixture was stirred at 50°C for 15 hours. After concentration under reduced pressure, 1 N 
10 hydrochloric acid was added to pH 3-4, and the mixture was extracted with ethyl acetate. The organic layer was washed 
with saturated brine and dried with magnesium sulfate. After concentration under reduced pressure, the resulting crys- 
tals were collected by filtration. The crystals were washed with diisopropyl ether and hexane to give 7-[4-(2-butox- 
yethoxy)phenyl)-1-(3-methoxypropyl)-2,3-dihydro-1H-1-benzazepine-4-carboxylic acid (283mg) as yellow crystals, 
mp 99- 101 e C. 

15 1H-NMR (200 MHz, CDCI3) 8 0.93 (3H, t, J = 7.2 Hz), 1 .29 - 1 .48 (2H, m), 1 .53 - 1 .70 (2H, m), 1 .88 - 2.04 (2H, m), 
2.80 - 2.89 (2H, m), 3.25 - 3.35 (2H, m), 3.37 (3H, s), 3.43 - 3.49 (4H, m), 3.56 (2H, t, J = 6.6 Hz), 3.81 (2H, t, J = 5.0 
Hz), 4.16 (2H, t, J = 5.0 Hz), 6.94 (1H, d, J = 8.6 Hz), 6.98 (2H, d, J = 8.4 Hz), 7.40 - 7.53 (4H, m), 7.88 (1H, s). 
IR(KBr) 1671, 1607, 1501, 1269, 1246, 1184, 1115 cm- 1 . 

Anal. Cated. C^H^NC^ Calcd. C, 71 .50; H, 7.78; N, 3.09. Found C, 71 .31 ; H, 7.75; N, 2.99. 

20 

Reference Example 299 

[0524] To a solution of methyl 7-[4-(2-propoxyethoxy)phenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (400mg) 
and 3-ethoxypropionaldehyde (0.53g) in 1 ,2-dichloroethane (10ml) was added sodium triacetoxyborohydride (0.66g) 

25 at room temperature, and the mixture was stirred for 20 hours. To the reaction system was added water, and the mixture 
was extracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried with mag- 
nesium sulfate. After concentration under reduced pressure, the residue was separated and purified with column chro- 
matography (ethyl acetate : hexane = 1 : 4 -» 1 : 3) to give methyl 1«(3-ethoxypropy0-7-[4-(2-propoxyethoxy)phenyl]- 
2,3-dihydro-1 H-1 -benzazepine-4-carboxy late (475mg) as yellow oil. 

30 1H-NMR (200 MHz, CDCI 3 ) 5 0.95 (3H, t, J = 7.5 Hz), 1 .23 (3H, t, J = 6.9 Hz), 1 .52 - 1 .72 (2H, m), 1 .88 - 2.03 (2H, m), 
2.80 - 2.84 (2H, m), 3.26 - 3.31 (2H, m), 3.43 - 3.55 (8H, m), 3.79 - 3.84 (5H, m), 4.16 (2H, t, J = 5.0 Hz), 6.94 (1H, d, 
J = 8.8 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.40 (1H, dd, J = 8.8, 2.2 Hz), 7.47 (2H, d, J = 8.8 Hz), 7.51 (1H, d, J = 2.2 Hz), 
7.76 (1H,s). 

35 Reference Example 300 

[0525] To a solution of methyl 1-(3-ethoxypropyl)-7-(4-(2-propoxyethoxy)phenyl]-2,3-dihydro-1H-1-benzazepine- 
4-carboxylate (475mg) in a mixture of THF-methanol (5-1 0ml) was added 1N sodium hydroxide solution (3.0ml) at 
room temperature, and the mixture was stirred at 50°C for 62 hours. After concentration under reduced pressure, to 

40 the mixture was added 1N hydrochloric acid (3.0ml), and the mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried with magnesium sulfate. After concentration under reduced pressure, 
the resulting crystals were collected by filtration. The crystals were washed with diisopropyl ether and hexane to give 
1 -(3-ethoxypropyl)-7-{4-(2-propoxyethoxy)phenyll-2,3-dihydro-1 H-1 -benzazepine-4-carboxylic acid (390mg) as yellow 
crystals. 

45 mp98- 100°C. 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.95 (3H, t, J = 7.0 Hz), 1 .23 (3H, t, J = 7.2 Hz), 1 .53 - 1 .74 (2H, m), 1 .89 - 2.04 (2H, m), 

2.79 - 2.89 (2H, m), 3.26 - 3.35 (2H, m), 3.44 - 3.55 (8H, m), 3.81 (2H, t, J = 5.0 Hz), 4.1 7 (2H, t, J = 5.0 Hz), 6.96 (1 H, 
d, J = 8.4 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.39 - 7.52 (4H, m), 7.87 (1H, s). 

IR (KBr) 1669, 1607, 1501, 1275, 1248, 1184, 1125 cm- 1 . 
so Anal. Calcd. C^H^NC^ Calcd. C, 71 .50; H, 7.78; N, 3.09. Found C, 71 .23; H, 7.84; N, 3.1 6. 

Reference Example 301 

[0526] To a solution of methyl 7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (400mg) 
55 and 3-ethoxypropionaldehyde (0.52g) in 1 ,2-dichloroethane (10ml) was added sodium triacetoxyborohydride (0.64g) 
at room temperature; and the mixture was stirred for 20 hours. To the reaction system was added water, and the mixture 
was extracted with ethyl acetate. The organic layer was washed with water and saturated brine and dried with mag- 
nesium sulfate. After concentration under reduced pressure, the residue was separated and purified with column chro- 



139 



EP1 186 604 A1 



matography (ethyl acetate : hexane = 1 : 4 -> 1 : 3) to give methyl 7-[4-(2-butoxyethoxy)phenyl]-1-(3-ethoxypropyl) - 
2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (452mg) as yellow oil. 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.93 (3H, t, J = 7.2 Hz), 1 .23 (3H, t, J = 7.1 Hz), 1 .28 - 1 .68 (4H f m), 1 .89 - 2.06 (2H, m), 
2.78 - 2.87 (2H, m), 3.27 - 3.31 (2H, m) , 3.43 - 3.59 (8H, m), 3.78 - 3.B3 (5H, m), 4.16 (2H f t, J = 4.9 Hz), 6.94 (1H, 
5 d, J = 8.4 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.37 - 7.52 (4H, m), 7.76 (1H, s). 

IR (neat) 1699, 1622, 1609, 1501, 1454, 1435, 1373, 1354, 1246, 1181, 1125, 818 cnr*. 

Reference Example 302 

io [0527] To a solution of methyl 7-[4-(2-butoxyethoxy)phenyl]-1-(3-ethoxypropyl)-2,3-dihydro-1H-1-benzazepine- 
4-carboxylate (452mg) in a mixture of THF-methanol (5-1 0ml) was added 1N sodium hydroxide solution (3.0ml) at 
room temperature, and the mixture was stirred at 50°C for 40 hours. After concentration under reduced pressure, to 
the mixture was added 1N hydrochloric acid (3.0ml), and the mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried with magnesium sulfate. After concentration under reduced pressure, 

is the resulting crystals were collected by filtration. The crystals were washed with hexane to give 7-[4-(2-butoxyethoxy) 
phenyl]-1 -(3-ethoxypropyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxylic acid (340mg) as yellow crystals. 
mp76-78°C. 

1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, t, J = 7.4 Hz), 1 .23 (3H, t, J= 7.0 Hz), 1 .30 - 1 ,47 (2H, m), 1 .53 - 1 .68 (2H, m), 
1 .88 - 2.04 (2H, m), 2.79 ■ 2.88 (2H, m), 3.26 - 3.37 (2H, m), 3.44 - 3.59 (8H, m), 3.81 (2H, t, J = 4.9 Hz), 4.16 (2H, t, 
20 J = 4.9 Hz), 6.96 (1 H, d, J = 8.8 Hz), 6.98 (2H, d, J = 8.8 Hz), 7.40 - 7.54 (4H, m), 7.88 (1 H, s). 
IR (KBr) 1667, 1607, 1501, 1271, 1248, 1184, 1125 cnr - ". 

Anal. Calcd. C^H^NC^ Calcd. C, 71.92; H, 7.98; N, 3.00. Found C, 71.89; H, 8.08; N, 2.68. 
Reference Example 303 

25 

[0526] A mixture of paiiadium chioride (56mg) and cuprous chloride (2i6mg) in DMF-water (7-imi) was stirred ai 
60°C for 1 8 hours under oxygen atmosphere. To the reaction system was added a solution of methyl 7-bromo-1 -(2-pro- 
penyl)-2,3-dihydro-1H-1-benzazepine-4-carboxy!ate (500mg) in DMF-water (7-1 ml) was added, and the mixture was 
stirred at 60°C for 7 hours. To the reaction system was added saturated brine, and the mixture was extracted with ethyl 
30 acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. After concentration 
under reduced pressure, the residue was separated and purified with column chromatography (ethyl acetate : hexane 
= 1 : 4 1 : 2) to give methyl 7-bromo-1 -(2-oxopropyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (311 mg) as yellow 
crystals. 

1 H-NMR (200 MHz, CDCI 3 ) 6 2.21 (3H, s), 2.82 (2H, t, J = 4.6 Hz), 3.30 (2H, t, J = 4.6 Hz), 3.81 (3H, s), 4.08 (2H, s) 
35 6.31 (1H,d, J = 8.8 Hz), 7.21 (1 H, dd, J = 8.8, 2.2 Hz), 7.46 (1 H, d, J = 2.2 Hz), 7.59 (1 H, s). 

Reference Example 304 

[0529] A solution of methyl 7-bromo-1 -(2-oxopropyl)-2,3-dihydro-1 H-1 -benzazepine-4-carboxylate (1 .29g), ethylene 
40 glycol (2.3g) and p-toluenesulfonic acid monohydrate (36mg) in toluene (10ml) was heated to reflux for 3 days while 
removing water. After cooled to room temperature, an aqueous solution of sodium hydrogen carbonate was added to 
alkaline, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried with magnesium sulfate. After concentration under reduced pressure, the residue was separated and purified 
with column chromatography (ethyl acetate : hexane = 1 : 4) to give methyl 7-bromo-1-[(2-methyl-1,3-dioxolan-2-yl) 
45 methyl]-2,3-dihydro-1 H-1 -benzazepine-4-carboxy late (992mg). 
mp 96 - 99°C. 

1 H-NMR (200 MHZ, CDCI 3 ) 5 1 .57 (3H, s), 2.78 - 2.83 (2H, m), 3.34 - 3.39 (2H, m), 3.43 (2H, s), 3.80 (3H, s), 3.88 - 
3.99 (4H, m), 7.13 (1H, d, J = 9.2 Hz), 7.22 - 7.27 (1H, m), 7.42 (1 H, d, J = 2.2 Hz), 7.58 (1H, s). 
IR (KBr) 1703, 1626, 1495, 1435, 1258, 1217, 1179, 1086, 1047 cm- 1 . 
so Anal. Calcd. C 17 H 20 NO 4 Br Calcd. C, 53.42; H, 5.27; N, 3.66. Found C, 53.34; H, 5.50; N, 3.64. 

Reference Example 305 

[0530] A mixture of methyl 7-bromo-1-[(2-methyl-1 ,3-dloxolan-2-yl)methyl]-2,3-dihydro-1H-1-benzazepine-4-car- 
55 boxylate (960mg), 4-(2-butoxyethoxy)phenyl borate (0.66g) and potassium carbonate (0.69g) in a mixture of toluene- 
ethanol-water (25-2.5-2.5ml) was stirred at room temperature for 1 hour under argon atmosphere. To the reaction 
system was added tetrakistriphenylphosphinepalladium (144mg), and the mixture was heated to reflux for 8 hours. 
After cooled to room temperature, the mixture was extracted with ethyl acetate, and the mixture was dried with mag- 
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nesium-sulfate. After concentration under reduced pressure, the residue was separated and purified with column chro- 
matography to give methyl 7-[4-(2-butoxyethoxy)phenyO-H(2-methyl-1 ,3-dioxolan-2-yl)methyl-7-[4-(2-butoxyethoxy) 
pheny1]-2,3-dihydro-1H-1 -benzaepine-4-carboxylate (796mg) as yellow oil. 

1 H-NMR (200 MHz, CDCI 3 ) 8 0.93 (3H, t, J = 7.4 Hz), 1.31 - 1.47 (5H, m), 1.52 - 1.67 (2H, m), 1.78 - 1.86 (2H, m), 
5 3.41 - 3.45 (2H, m), 3.49 (2H, s), 3.56 (2H, t, J = 6.6 Hz), 3.78 - 3.83 (5H, m), 3.97 (4H, s), 4.16 (2H, t, J = 5.0 Hz), 
6.98 (2H, d, J = 8.8 Hz), 7.26 - 7.30 (1H, m), 7.39 - 7.51 (4H, m), 7.77 (1H, s). 
IR (neat) 1699, 1609, 1505, 1495, 1435, 1242, 1181 , 1127, 1047 cm" 1 . 

Reference Example 306 

w 

[0531] To a solution of methyl 7-[4-(2-butoxyethoxy)pheny0-1 -[(2-m ethyl- 1 ,3-dioxolan-2-yl)methyl)-7-[4-(2-propox- 
yethoxy)phenyO-2,3-dihydro-1H-1-benzaepine-4-carboxylate (795.7mg) in a mixture of TUF-methano! (5-5ml) was 
added 1N sodium hydroxide solution (3.2ml) at room temperature, and the mixture was stirred at 50°C for 16hours. 
After concentration under reduced pressure, to the mixture was added 1 N hydrochloric acid (4ml) and the mixture was 
15 extracted with ethyl acetate. The organic layer was washed with saturated brine-and dried with magnesium sulfate. 
After concentration under reduced pressure, the resulting crystals were collected by filtration. The crystals were washed 
with diisopropyi ether to give 7-(4-(2-butoxyethoxy)phenyO-H(2-methyl-1 l 3-dioxolan-2-yl)methyl]-7-[4-(2-propox- 
yethoxy)phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxylic acid (654mg) as yellow crystals. 
mp127- 129°C. 

20 1H-NMR (200 MHz, CDCI3) 8 0.93 (3H, t, J = 7.4 Hz), 1.30 - 1.49 (5H, m), 1.52 - 1.68 (2H, m), 2.81 - 2.89 (2H, m), 
3.41 - 3.49 (2H, m), 3.51 (2H, s), 3.56 (2H, t, J = 6.6 Hz), 3.81 (2H, t, J = 5.0 Hz), 3.91 - 4.01 (4H, m), 4.17 (2H, t, J = 
5.0 Hz), 6.98 (2H, t, J = 8.8 Hz), 7.26 - 7.32 (1 H, m), 7.41 - 7.53 (4H, m), 7.89 (1H, s). 
IR(KBr) 1665, 1611, 1503, 1427, 1246, 1184, 1046 cm' 1 . 

Anal. Cated. C^H^NC^ Calcd. C, 69.83; H, 7.33; N, 2.91. Found C, 69.78; H, 7.39; N, 2.81. 

25 

Reference Example 307 

[0532] To a solution of 7-bromo-2,3,4,5-tetrahydro-1H-1-benzazepine-5-one (5.0g), propionaldehyde (15m!) and 
acetic acid (4.7ml) in 1 ,2-dichloroethane (250ml) was added sodium triacetoxyborohydride (22.0g) at room tempera- 

30 ture, and the mixture was stirred for 6 hours. To the reaction system was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with an aqueous solution of sodium hydrogen carbonate and saturated 
brine, and dried with magnesium sulfate. After concentration under reduced pressure, the residue was separated and 
purified with column chromatography (ethyl acetate : hexane =1 : 4) to give 7-bromo-1-propy1-2,3,4,5-tetrahydro-1 H- 
1 -benzazepine-5-one (5.89g) as yellow oil. 

35 1H-NMR (200 MHz, CDCl 3 ) 8 1 .00 (3H, t, J = 7.4 Hz), 1 .58 - 1 .81 (2H, m), 2.1 8 - 2.33 (2H, m), 2.75 (2H, t, J = 7.2 Hz), 
3.26 (2H, t, J = 6.6 Hz), 3.38 (2H, t, J = 7.7 Hz), 6.76 (1H, d, J = 9.0 Hz), 7.34 (1H, dd, J = 9.0, 2.6 Hz), 7.84 (1H, d, J 
= 2.6 Hz). 

IR (neat) 1667, 1590, 1487, 1443, 1412, 1381, 1366, 1337, 1296, 1281, 1252, 1223, 1206, 1161 , 1136, 1117, 808 cm* 1 . 

40 Reference Example 308 

[0533] A mixture of 7-bromo-1 -propyl-2,3,4,5-tetrariydro-1 H-1 -benzazepine-5-one (5.89g), 4-(2-butoxyethoxy)phe- 
nyl borate (5.45g) and potassium carbonate (5.74g) in toluene-ethanol-water (200-20-20ml) was stirred at room tem- 
perature for 1 hour under argon atmosphere. To the reaction system was added tetrakistriphenylphosphinepalladium 
45 (0.72g), and the mixture was heated to reflux for 3 hours. After cooled to room temperature, the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. After con- 
centration under reduced pressure, the residue was separated and purified with column chromatography (ethyl acetate : 
hexane = 1 : 9 -> 1 : 4) to give 7-[4-(2-butoxyethoxy)phenyl]-1-propyl-2,3,4,5-tetrahydro-1H-1-benzazepine-5-one 
(7.15g) as yellow oil. 

50 1 H-NMR (200 MHz, CDCI3) 8 0.93 (3H, t, J = 7.3 Hz), 1 .02 (3H, t, J = 7.5 Hz), 1.29 - 1.47 (2H, m) , 1.52 - 1.84 (4H, 
m), 2.18 - 2.35 (2H, m), 2.80 (2H, t, J = 7.1 Hz), 3.31 (2H, t, J = 6.6 Hz), 3.44 (2H, t, J = 7.5 Hz), 3.55 (2H, t, J = 6.8 
Hz), 3.80 (2H, t, J = 4.9 Hz), 4.15 (2H, t, J = 4.9 Hz), 6.92 - 6.98 (3H, m), 7.46 - 7.54 (3H, m), 7.96 (1H, d, J = 2.6 Hz). 

Reference Example 309 

55 

[0534] To a solution of 7-[4-(2-butoxyethoxy)phenyl]-1 -propyl-2,3,4,5-tetrahydro-1 H-1 -benzazepine-5-one (500mg) 
in THF (15ml) was added dropwise lithium bis(trimethylsilyl) amide (1.0M solution in hexane, 3,8ml) at -78°C under 
argon atmosphere. After stirred at -78°C for 2 hours, argon was removed under reduced pressure to replace it with 
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carbon dioxide. The reaction mixture was removed from an acetone-dry ice bath, and stirred at room temperature for 
2 hours. To the reaction system were added water and ethyl acetate, and 1N hydrochloric acid was siowly added at 
0°C until pH 6. The mixture was extracted with ethyl acetate, the organic layer was washed with saturated brine and 
dried with magnesium sulfate. Concentration by rotary evaporator under reduced pressure afforded yellow oil {981 mg). 
[0535] To a solution of the oil (980.9mg) in ethanol (20ml) was added sodium borohydride (0.48g), and the mixture 
was stirred at room temperature for 2 hours under nitrogen atmosphere. Ethanol was evaporated under reduced pres- 
sure, and water and ethyl acetate were added thereto. 1 N hydrochloric acid was slowly added at 0°C until pH 6. The 
mixture was extracted with ethyl acetate, and the extract was washed with saturated brine and dried with magnesium 
sulfate. After concentration by rotary evaporator under reduce pressure, concentrated hydrochloric acid (1.5ml) was 
added to a solution of the e residue (769mg) in 1 ,2-dimethoxyethane (20ml) at room temperature, and the mixture was 
heated to reflux for 1 hour. After cooled to room temperature, water and ethyl acetate were added thereto. 1 N sodium 
hydroxide solution was added dropwise at 0°C until pH=4. The mixture was extracted with ethyl acetate, and water 
was added to the organic layer, followed by addition of 1N sodium hydroxide solution until pH 6. The solution was 
separated, and the organic layer was washed with water and saturated brine and dried with magnesium sulfate. After 
concentration under reduced pressure, the residue was separated and purified with silica gel column chromatography 
(ethyl acetate : hexane « 1 : 2 -» 1 : 1) to give 7-[4-(2-butoxyethoxy)phenyl]-1-propyl-2 > 3-dihydro-1H-1-benza2epine- 
4-carboxylic acid (374mg). 

1 H-NMR (200 MHz, CDCI3) 5 0.96 - 1.02 (6H, m) t 1.34-1.45 (2H, m), 1.54 - 1.80 (4H, m), 2.84 (2H, m), 3.28 -3.35 
(4H, m), 3.55 (2H, t, J = 6.6 Hz), 3.80 (2H, t, J = 5.0 Hz), 4.1 6 (2H, t, J = 5.0 Hz), 6.88 (1 H, d, J = 8.B Hz), 6.98 (2H, t, 
J = 8.8 Hz), 7.39 - 7.52 (4H, m), 7.88 (1H, s). 

Reference Example 310 

[0536] To a solution of methyl 7-[4-(2-butoxyethoxy)phenyl]-2,3-dihydro-1H-1-benzazepine-4-carboxylate (1.0g, 
2.53mmol) and propionaldehyde (1ml, 13.86mmol) in 1 ,2-dichloroethane (30ml) was added sodium triacetoxyborohy- 
dride (i .9g, 6.96mmoi) at room temperature, and the mixture was stirred for 24 hours. To the reaction system was 
added 1 N sodium hydroxide solution, and the mixture was extracted with ethyl acetate. The organic layer was washed 
with water and saturated brine and dried with magnesium sulfate. After concentration under reduced pressure, the 
residue was dissolved in TH F (50ml) and methanol (50ml), and to the solution was added 1 N sodium hydroxide solution. 
After heating to reflux for 1 hour, the mixture was concentrated under reduced pressure. To the residue was added 1 N 
hydrochloric acid, and the mixture was extracted with ethyl acetate. The organic layer was washed with water and 
saturated brine and dried with magnesium sulfate. After concentration under reduced pressure, the resulting crystals 
were collected by filtration to give 7-[4-(2-butoxyethoxy)phenyl]-1-propyl-2,3-dihydro-1H-1-benzazepine-4-carboxylic 
acid (0.895g) as yellow crystals. 
mp145-146°C. 

1 H-NMR (200 MHz, CDCI3) 5 0.96 - 1 .02 (6H, m), 1 .34 - 1 .45 (2H, m), 1 .54 - 1 .80 (4H, m), 2.84 (2H, m), 3.28 - 3.35 
(4H, m), 3.55 (2H, t, J = 6.6 Hz), 3.80 (2H, t, J = 5.0 Hz), 4.16 (2H, t, J « 5.0 Hz), 6.88 (1H, d, J = 8.8 Hz), 6.98 (2H t 
J = 8.8 Hz), 7.39 - 7.52 (4H, m), 7.88 (1H, s). 
IR (KBr) 2975, 2925, 2870, 1 670, 1605, 1500 cm" 1 . 

Anal. Calcd. C^H^NC^ Calcd. C, 73.73; H, 7.85; N, 3.31 . Found C, 73.68; H, 8.11 ; N, 3.23. 
Reference Example 311 

[0537] 4-morpholinophenyl borate (237mg) and 7-bromo-1-propyl-N-[4-[[N-methyl-N-(terahydropyran-4-yl)amino] 
methyl]phenyl]-2,3-dihydro-1-benzazepine-4-carboxamide (391 mg) were dissolved in water : ethanol : toluene (= 1 : 
1:10, v/v, 1 8.0ml), and potassium carbonate (253mg) was added thereto. This mixture was stirred at room temperature 
for 30 minutes under argon atmosphere, tetrakistriphenylphosphinepalladium (35mg) was added thereto, and the mix- 
ture was heated to reflux for 10 hours under argon atmosphere. The reaction mixture was diluted with ethyl acetate, 
and washed with water and saturated brine. The organic layer was dried with anhydrous magnesium sulfate, and the 
solvent was evaporated under reduced pressure. The residue was purified with silica gel column chromatography (ethyl 
acetate -» ethyl acetate: ethanol = 10:1), which was further recrystallized from ethyl acetate-diisopropyl ether-hexane 
to give N-[4-[[N-methyl-N-(tetrahydropyra^^ 
1-benzazepine-4-carboxamide (222mg) as yellow crystals. 
mp114-118°C. 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.99 (3H, t, J = 7.4 Hz), 1 .64 - 1 .81 (6H, m), 2.21 (3H, s), 2.57 - 2.70 (1H, m), 2.92 (2H 
t, J = 4.8 Hz), 3.20 (4H, t, J = 4.8 Hz), 3.28 - 3.43 (6H, m), 3.57 (2H, s), 3.89 (4H, t, J = 4.8 Hz), 4.01 - 4.07 (2H, m)' 
6.90 (1H, d, J = 8.8 Hz), 6.97 (2H, d, J = 8.8 Hz), 7.30 (2H, d, J = 8.8 Hz), 7.39 - 7.56 (8H, m). 
IR (KBr) 2955, 1649, 1605, 1512, 1503, 1451, 1406, 1312, 1233, 1175, 1119, 928, 812, 733 cnr*'. 
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Anal. Calcd. for C3 7 H 45 N 4 0 3 (1.1 H 2 0) : C, 72.31; H, 7.90; N, 9.12. Found C, 72.09; H, 7.66; N, 8.87. 
Reference Example 312 

5 [0538] One droplet of DM F was added to a solution of 1 -(2-methoxybenzyl)-7-(4-propoxyphenyl)-2 I 3-dihydro-1 -ben- 
zazepine-4-carboxylic acid (340mg) in tetrahydrofuran (10ml). Then, thionyl chloride (267mg) was added thereto at 
0°C, the temperature was returned to room temperature, and the mixture was stirred for 1 hour under nitrogen atmos- 
phere. The solvent and excess thionyl chloride were evaporated under reduced pressure, and the resulting residue 
was suspended in tetrahydrofuran (30ml), which was added to a solution of 4-[[N-methy!-N-(tetrahydropyran-4-yl)ami- 

10 no]methyl]aniline (1 97mg) and triethylamine (906mg) in tetrahydrofuran (1 0ml) at 0°C. The mixture was stirred at room 
temperature for 1 hour under nitrogen atmosphere, water was added thereto, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evap- 
orated under reduced pressure, and the resulting residue was separated and purified with silica gel column chroma- 
tography (methanol : ethyl acetate =1 : 8), which was recrystallized from hexane-ethyl acetate to give 1-(2-methoxy- 

15 benzyl)-N-[4-[[N-methyl N-(tetrahydropyran-4-yl)amino]methy0pheny!l-7-(4-propoxyphenyl)-2 l 3-dihydro-1-ben- 
zazepine-4-carboxamide (337mg) as yellow crystals. 

1 H-NMR (200 MHz, CDCI 3 ) 6 1.05 (t, 3H, J = 7.2 Hz), 1 .60 - 1.88 (m, 6H), 2.21 (s, 3H), 2.64 (br, 1H), 2.90 (br, 2H), 
3.32 - 3.45 (m, 4H), 3.57 (s, 2H), 3.89 (s, 3H), 3.92 - 4.08 (m, 4H), 4.59 (s, 2H), 6.82 (d, 1H, J = 8.8 Hz), 6.92 - 6.97 
(m, 4H), 7.15 - 7.22 (m, 1H), 7.26 - 7.38 (m, 4H), 7.44 - 7.60 (m, 7H). 

20 

Reference Example 313 

[0539] One droplet of DMF was added to a solution of 1 -[(1 -ethylpyrazol-4-yl)methyI]-7-(4-propoxyphenyl)-2,3-dihy- 
dro-1-benzazepine-4-carboxylic acid (330mg) in dichloromethane (15ml). Then, thionyl chloride (118mg) was added 

25 thereto at 0°C, the temperature was returned to room temperature, and the mixture was stirred for 1 hour under nitrogen 
atmosphere. Then, this solution was added to a solution of 4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl]aniline 
(21 9mg) and triethylamine (2.01 g) in dichloromethane (1 5ml) at 0°C. The mixture was stirred at room temperature for 
overnight under nitrogen atmosphere, water was added thereto, and the mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated brine and dried with magnesium sulfate. The solvent was evaporated under 

30 reduced pressure, and the resulting residue was separated and purified with silica gel column chromatography 
(methanol : ethyl acetate = 1:4), which was recrystallized from hexane-ethyl acetate to give 1 -[(1 -ethylpyrazol-4-yl) 
methyl]-N-[4-[[N-methy1-N-(tetrahydro^ 
zazepine-4-carboxamide (362mg) as yellow crystals. 

1 H-NMR (200 MHz, CDCI3) 5 1 .05 (t, 3H, J = 7.4 Hz), 1 .49 (t, 3H, J = 7.4 Hz), 1 .58 - 1 .88 (m, 6H), 2.21 (s, 3H), 2.65 
35 (br, 1 H), 2.84 (br, 2H), 325 - 3.42 (m, 4H), 3.57 (s, 2H), 3.93 - 4.06 (m, 4H) ( 4.16 (q, 2H, J = 7.4 Hz), 4.40 (s, 2H), 6.94 
- 7.01 (m, 3H), 7.26 - 7.40 (m, 4H), 7.45 - 7.56 (m, 8H). 

Anal. Calcd. CagH^NgOa Calcd. C, 73.90; H, 7.47; N, 11.05. Found C, 73.58; H, 7.47; N, 10.86. 
Reference Example 314 

40 

[0540] Methyl 7-[4-(2-butoxyethoxy)phenyl]-1 -(tetrazol-5-ylmethyl)-2 l 3-dihydro-1 -benzazepine-4-carboxylate (1 .9g) 
was dissolved in acetonitrile (1 90ml). To the solution were added potassium carbonate (1 .65g) and ethyl iodide (0.76ml), 
and the mixture was stirred at 50°C for 1 6 hours. The solvent was concentrated to 1/3 under reduced pressure, which 
was added to water, and the mixture was extracted with ethyl acetate. The extract was washed with saturated brine 

45 and dried with magnesium sulfate. The solvent was removed under reduced pressure, and the resulting residue was 
purified with silica gel column chromatography (hexane/ethyl acetate=3/1 -» 1/2) to give methyl 7-{4-(2-butoxyethoxy) 
pheny1]-1-(1-ethyltetrazol-5-ylmethyl)-2,3-dihydro-1-benzazepine-4H^rboxylate (1.05g) and methyl 7-[4-(2-butox- 
yethoxy)phenyI]-1 -(2-ethyltetetrazol-5-ylmethyl)-2,3-dihydro-1 -benzazepine-4-carboxylate (0.42g). 
1 H-NMR (1-ethyl compound; 200 MHz, CDCl 3 ) 8 0.93 (3H, t, J = 7.2 Hz), 1 .33 - 1 .45 (2H, m), 1 .44 (3H, t, J = 7.0 Hz), 

50 1 .47 - 1 .66 (2H, m), 2.58 (2H, t, J = 4.6 Hz), 3.37 (2H, t, J = 5.0 Hz), 3.56 (2H t t, J = 6.6 Hz), 3.78 - 3.84 (2H, m), 3.81 
(3H, s), 4.13 - 4.19 <2H, m), 4.31 (2H, q, J = 7.0 Hz), 4.84 (2H, s), 6.95 - 7.02 (3H, m), 7.42 - 7.49 (3H, m), 7.57 (1H, 
m), 7.78 (1H, s). 

1 H-NMR (2-ethyl compound; 200 MHz, CDCI3) 5 0.93 (3H, t, J = 7.0 Hz), 1 .33 - 1 .49 (2H, m) , 1 .57 - 1 .65 (2H, m), 1 .65 
(3H, t, J = 7.4 Hz), 2.83 - 2.91 (2H, m), 3.39 - 3.45 (2H, m), 3.55 (2H, t, J = 6.6 Hz), 3.78 - 3.83 (2H, m), 3.82 (3H, s), 
55 4.07 - 4.18 (2H, m), 4.67 (2H, q, J = 7.4 Hz), 4.75 (2H, s), 6.98 (2H, d, J = 8.8 Hz), 7.16 (1 H, d, J = 8.4 Hz), 7.40 - 7.54 
(4H, m), 7.79 (1H,s). 
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Reference Example 315 

[0541 ] Methyl 7-[4-(2-butoxyethoxy)phenyl]-1 -(1 -ethyltetrazol-4-ylmethyl)-2,3-di hydro- 1 -benzazepine-4-carboxy- 
late (0.1 1 g) was dissolved in THF (2.2ml)/methanol (2.2ml). To the solution was added 1 N sodium hydroxide (1 .1 ml), 
and the mixture was stirred at 50°C for 4 hours. After cooled to room temperature, pH was adjusted to approximate 5 
with 6N hydrochloric acid, and the solvent was removed to half under reduced pressure. The material was extracted 
with ethyl acetate, and the extract was washed with saturated brine and dried with magnesium sulfate. The solvent 
was removed under reduced pressure, and the residue was washed with hexane/ethyl acetate (8/1 ) to give 7-[4-(2-bu- 
toxyethoxy)phenyl]-1 -(1 -ethyltetrazol-5-ylmemyl)-2,3-dihydro-1 -benzazepine-4-carboxylic acid (0. 1 0g). 
1 H-NMR (200 MHz, CDCI 3 ) 5 0.93 (3H, t, J = 7.0 Hz), 1 .34 - 1 .45 (2H, m), 1 .46 (3H, t, J = 7.4 Hz), 1 .54 - 1 .65 (2H, m), 
2.62 (2H, m), 3.40 (2H, m), 3.56 (2H, t, J = 6.6 Hz), 3.78 - 3.84 (2H, m), 4.14 - 4.19 (2H, m), 4.29 (2H, q, J - 7.4 Hz), 
4.86 (2H, s), 6.99 (3H, d, J = 8.8 Hz), 7.44 - 7.49 (3H, m), 7.58 (1 H, d, J = 2.2 Hz), 7.88 (1 H, s). 
IR (KBr) 2957, 2932, 1667, 1609, 1505, 1435, 1273, 1244, 1119, 828, 797 cm' 1 . 

Working Example 111 (Production of Compound 111) 

[0542] In THF (6.0ml) was dissolved 7~[4-(2-butoxyethoxy)phenyl]-1 -(1 -ethyftetrazol-5-ylmethyl)-2,3-dihydro-1 -ben- 
zazepine-4-carboxylic acid (0.1 Og). To the solution was added DMF (two droplets), followed by addition of oxalyl chlo- 
ride (35uJ) at 0°C and stirring at room temperature for 1 hour. The solvent was removed under reduced pressure, a 
solution of the resulting residue in THF was added dropwise to a solution of 4-[methyl(tetrahydropyranyl-4-yl)aminome- 
thyljphenylalanine (50mg) and triethylamine (0.1 7ml) in THF (6.0ml) at 0°C, and the mixture was stirred at room tem- 
perature for 2 hours. The reaction solution was added to water, and the mixture was extracted with ethyl acetate. The 
extract was washed with saturated brine and dried with magnesium sulfate. The solvent was removed under reduced 
pressure, and the resulting residue was purified with silica gel column chromatography (ethyl acetate/ethanol = 3/1), 
which was recrystallized from hexane/ethyl acetate to give 7-[4-(2-butoxyethoxy)phenyl]-1 -(1 -ethyltetrazol-5-ylmethyl) 
-N-[4-[N-meihyi-N-(ietrahyd (Com- 
pound 111) (34mg). 

1 H-NMR (200 MHz, CDCI 3 ) 6 0.93 (3H, t, J = 7.2 Hz), 1 .33 - 1 .45 (2H, m), 1 .46 (3H, t, J = 7.2 Hz), 1 .57 - 1 .75 (6H, m), 
2.21 (3H, s), 2.68 (3H, m), 3.36 - 3.43 (4H, m), 3.51 - 3.59 (2H, m), 3.59 (2H, s), 3.77 - 3.83 (2H, m), 4.00 - 4.17 (4H, 
m), 4.32 (2H, q, J = 7.2 Hz), 4.81 (2H, s), 6.98 (3H, d, J = 8.8 Hz), 7.30 (2H, d, J = 8.4 Hz), 7.42 - 7.82 (8H, m). 
IR (KBr) 3277, 2934, 1 651 , 1 607, 1 505, 1 242, 822 cm" 1 . 

Reference Example 316 

[0543] In THF (20.8ml)/methanol (20.8ml) was dissolved methyl 7-[4-(2-butoxyethoxy)pheny0-1-(2-ethyltetrazol- 
5-ylmethyl)-2,3-dihydro-1-benzazepine-4-carboxylate (1.04g). To the solution was added 1N sodium hydroxide 
(10.4ml), and the mixture was stirred at 50°C for 4 hours. After cooled to room temperature, pH was adjusted to ap- 
proximate 5 with 6N hydrochloric acid, and the solvent was removed to half under reduced pressure. The material was 
extracted with ethyl acetate, and the extract was washed with saturated brine and dried with magnesium sulfate. The 
solvent was removed under reduced pressure, and the resulting residue was washed with hexane/ethyl acetate (8/1) 
to give 7-[4-(2-butoxyethoxy)phenyl]-1 -(2-ethyltetrazol-4-ylmethyl)-2,3-dihydro-1 -benzazepine-4-carboxylic acid 
(0.76g). 

1 H-NMR (200 MHz, CDCl 3 ) 6 0.93 (3H, t, J = 7.0 Hz), 1 .33 - 1 .45 (2H, m), 1 .55 - 1 .65 (2H, m), 1 .66 (3H, t, J = 7.4 Hz), 
2.88 (2H, m), 3.45 (2H, m), 3.56 (2H, t, J = 6.6 Hz), 3.81 (2H, m), 4.13 - 4.18 (2H, m), 4.68 (2H, q, J = 7.4 Hz), 4.77 
(2H, s), 6.98 (2H, d, J = 8.8 Hz), 7.17 (1H, d, J = 8.8 Hz), 7.41 - 7.49 (3H, m), 7.55 (1H, d, J = 2.2 Hz), 7.91 (1H, s). 
IR (KBr) 3034, 2934, 1672, 1607, 1501, 1404, 1246, 1190, 1132, 816 cm"V 

Working Example 112 (Production of Compound 112) 

[0544] In THF (1 5ml) was dissolved 7-[4-(2-butoxyethoxy)phenyl]-1 -(2-ethyltetrazol-5-ylmethyl)-2,3-dihydro-1 -ben- 
zazepine-4-carboxylic acid (0.75mg). To the solution was added DMF (three droplets), followed by addition of oxalyl 
chloride (0.26m!) at 0°C and stirring at room temperature for 1 hour. The solvent was removed under reduced pressure, 
a solution of the resulting residue in THF was added dropwise to a solution of 4-[methyl(tetrahydropyranyl-4-yl)ami- 
nomethyl)phenylalanine (0.38g) and triethylamine (1 .26ml) in THF (1 1 .4ml) at 0°C, and the mixture was stirred at room 
temperature for 2 hours. The reaction solution was added to water, and the mixture was extracted with ethyl acetate. 
The extract was washed with saturated brine and dried with magnesium sulfate. The solvent was removed under 
reduced pressure, and the resulting residue was purified with silica gel column chromatography (ethyl acetate/etha- 
nol=3/1), which was recrystallized from hexane/ethyl acetate to give 7-[4-(2-butoxyethoxy)phenyl]-1-(2-ethyltetrazol- 
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5-ylmethyO-N-[4-[N-methy1-N-(tetrah 
(Compound 112) (0.48g). 

1 H-NMR (200 MHz, CDCI3) 8 0.93 (3H, t, J = 7.2 Hz), 1 .33 - 1 .45 (2H, m), 1 .54 - 1 .78 (6H, m), 1 .66 (3H, t, J = 7.2 Hz), 
2.21 (3H, s), 2.65 (1 H, m), 2.95 (2H, m), 3.30 - 3.43 (2H, m), 3.46 - 3.50 (2H, m), 3.55 (2H, t, J = 6.6 Hz), 3.57 (2H, s), 
5 3.77 - 3.83 (2H, m), 3.99 - 4.08 (2H, m), 4.12 • 4.18 (2H, m), 4.68 (2H, q, J = 72 Hz), 4.78 (2H, s), 6.98 (2H, d, J = 8.8 
Hz), 7.18 (1H, d, J = 8.4 Hz), 7.30 (2H, d, J = 8.8 Hz), 7.39 - 7.59 (8H, m). 
IR (KBr) 3306, 2934, 1644, 1505, 1244, 1140, 812 cm" 1 . 

Anal. Calcd. C^siN^ Calcd. C, 69.24; N, 14.13; H, 7.41. Found C, 69.04; N, 14.04; H, 7.44. 
10 Working Example 113 (Production of Compound 27) 

[0545] To a solution of 7-[4-(2-butoxyethoxy)phenyl]-1-pro 

thyl]pheny!]-2,3-dihydro-1H-1-benzazepine-4-carboxylic acid (4.00g in THF (40ml) were added thionyl chloride 
(1.72ml) and DMF (0.5ml) at room temperature, and the mixture was stirred for 1 hour. After concentration under 

is reduced pressure, the residue was dissolved in THF (50ml) and DMF (10 ml), which was added dropwise to a mixture 
of 4-{[N-methyl-N-(tetrahydropyran^-y0amino]methyl]aniIine dihydrochloride (3.05g) and triethylamine (7.9ml) in THF 
(30ml) at 0°C. After stirred at room temperature for 1 6 hours, water was added to the reaction system, and the mixture 
was extracted with ethyl acetate. The organic layer was washed with saturated brine and dried with magnesium sulfate. 
After concentrated under reduced pressure, the residue was separated and purified with column chromatography 

20 (ethanol : ethyl acetate = 1:19), which was further purified by recrystallization (2-propanoI) to give an end product 
(Compound 27) (4.1 9g) as yellow crystals. 

Industrial Applicability 

25 [0546] The compound of the formula (I) of the present invention or a salt thereof has potent CC chemokine receptor 
(CCR) antagonistic activity, in particular, potent CCR5 antagonistic activity and, thus, it can be advantageously used 
for the treatment or prevention of infectious disease of various HIV in human (e.g., AIDS). 



30 Claims 

1 . A compound of the formula (I): 



35 



40 



45 




so wherein R 1 is a 5- to 6-membered aromatic ring which has a group of the formula: R-Z^X-Z 2 - wherein R is a 

hydrogen atom or an optionally substituted hydrocarbon group, X is an optionally substituted alkylene chain, and 
Z 1 and Z 2 are respectively hetero-atoms, and which may have a further substituent, the group R may bind to the 
5- to 6-membered aromatic ring to form a ring, Y is an optionally substituted imino group, R 2 and R 3 are respectively 
an optionally substituted aliphatic hydrocarbon group or an optionally substituted alicyclic heterocyclic group; or a 

55 salt thereof. 

2. A pro-drug of the compound according to claim 1 or a salt thereof. 
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3. The compound according to claim 1 , wherein the 5-to 6-membered aromatic ring is benzene, f uran or thiophene. 

4. The compound according to claim 1 , wherein the 5-to 6-membered aromatic ring is benzene; 

5. The compound according to claim 1 , wherein R is an optionally halogenated lower alkyl group. 

6. The compound according to claim 1 , wherein X is - (CH 2 ) n - (n is an integer of 1-4). 

7. The compound according to claim 1 , wherein Z 1 and Z 2 are respectively -0-, -S(0) m - (m is an integer of 0-2) or 
-N(R 4 )- (R 4 is a hydrogen atom or an optionally substituted lower alkyl group). 

8. The compound according to claim 1 , wherein Z 1 is - O- or -S(0) m - (m is an integer of 0-2). 

9. The compound according to claim 1 , wherein Z 1 is - 0-. 

1 0. The compound according to claim 1 , wherein Z 2 is -O- or -N(R 4 )- (R 4 is a hydrogen atom or an optionally substituted 
lower alkyl group). 

1 1 . The compound according to claim 1 , wherein Z 2 is -O-. 

12. The compound according to claim 1, wherein Y is -N(R 5 )- (R 5 is a hydrogen atom, an optionally substituted hy- 
drocarbon group or an optionally substituted acyl group). 

13. The compound according to claim 12, wherein (R 5 ) is alkyl, formyl or C 2 . s alkanoyl. 

14. The compound according io ciaim i2, wherein R 5 is a group represented by the formuia-(CH 2 ) k -R s : wherein k is 
0 or 1 , and R s is an optionally substituted 5- to 6-membered monocyclic aromatic group. 

15. The compound according to claim 1 , wherein R 2 is an optionally substituted straight chain hydrocarbon group. 

16. The compound according to claim 1 , wherein R 2 is an optionally substituted lower alkyl group. 

17. The compound according to claim 1, wherein R 3 is an optionally substituted alicyclic hydrocarbon group or an 
optionally substituted alicyclic heterocyclic group. 

18. The compound according to claim 17, wherein the alicyclic hydrocarbon group is a lower cycloalkyl group. 

19. The compound according to claim 17, wherein the alicyclic hydrocarbon group is cyclohexyl. 

20. The compound according to claim 1 7, wherein the alicyclic heterocyclic group is a saturated alicyclic heterocyclic 
group. 

21. The compound according to claim 17, wherein the alicyclic heterocyclic group is tetrahydropyranyl, tetrahydrothi- 
opyranyl or piperidyl. 

22. The compound according to claim 17, wherein the alicyclic heterocyclic group is tetrahydropyranyl. 

23. Acompound selected from theclass consisting of 7-(4-ethoxyethoxephenyl)-1-ethyl-N-[4-[IN-methyl-N-(tetrahydro- 
pyran-4-yl)amino]methyl]pheny0-2,3-dihydro-1-benzazepine-4-carbiboxamide, 1 -ethyl-7-(4-propoxyethoxyphe- 
nyl)-N-[4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methy0phenyl]-2,3-dihydro-1-benzazepine^-carboxamide, 
7-(4-birtoxyethoxyphenyl)-1-ethyl-N-^ 

1-benzazepine-4-carboxamide, 7-(4-ethoxyemoxyphenyl)-1-formyl-N-[4-[[N-methyl-N-(tetrahydropyran-4-yl)ami- 
no]methyl]phenyll-2,3-dihydro-1-benzazepine-4-carboxamide, 1-formyl-7-(4-propoxyethoxyphenyl)-N-[4-|IN-me- 
thyl-N-(tetrahydropyran-4-yl)amino]methyl]phenyl]-2,3-dihydro-1-benzazepine-4-carboxamide, 7-(4-butoxyethox- 
yphenyl)-1 -f ormyl-N-[4-[[N-me% 

4-carboxamide, 7-(4-butoxyethoxyphenyl)-N-[4-ttN-methyl-N-(tetrahydropyran-5-yl)amino]methyl]phenyl]-1-pro 
pyl-2,3-dihydro-1-benzazepine-4-carboxamide, N-[4-[[N-methyl-N-(tetrahydropyran-5-yl)amino]methyl]phenyl]- 
7-(4-propoxyethoxyphenyl)«1 -propyl-2,3-dihydro-1 -benzazepine-4-carboxamide, 1 -benzyl-7-(4-butoxyethoxyphe- 
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nyl)-NW[N-methyl-N-(tetrahydropy^ 
7-(445utoxyethoxyphenyl)-1-cydopropylm^ 

2,3-dihydro-1-benzazepine-4-cart)Oxamide I 7-(4-butoxyethoxyphenyl)-N-t4-[[N-methyl-N-(tetrahydropyran-4-yl) 
amino]methyl]phenyl]-1 -phenyl-2,3-dihydro-1 -benzazepine-4-carboxamide, 7-(4-butoxyethoxyphenyl)-1 -(3,4-me- 
thylenedioxy)phenyl-N-[4^-methyl-N-(tetrahy^ -benzazepine- 
4-carboxamide, 7-(4-butoxyethoxyphenyl)-1-(2-me%loxazol-5-yO-N^ 

no]methyl]phenyl]-2,3-dihydro-1 -benzazepine-4-carboxamide, 1 -al!yl-7-(4-butoxyethoxyphenyl)-N-[4-|IN-methyl- 

N-ftetrahydropyran^-yOaminoJmethylJphenyl]^^ 

nyl)-N-[4^N-methyl-N-(tetrahydropyra^ 

pine-4-carboxamide, 7-(4-birtoxyethoxyphenyl)-N-[4flN-me 

1 -(thiazol-2-yl)methy1-2,3-dihydro-1 -benzazepine-4-carboxamide, 7-(4-butoxyethoxyphenyt)-1 -(1 -methylpyrazol- 

4-yl)methyl-N-[4-[[N-methyl-N-(tetrah 

amide, 7-(4-butoxyethoxyphenyI)-1-(3-methylisothia^ 

no)methy!3phenyl]-2,3-dihydro-1 -benzazepine-4-carboxamide, 7-(4-butoxyethoxyphenyl)-1 -{1 -ethylpyrazol-4-yl) 

methyl-N-[4-nN-methyl4sl-(tetrahydropyra^ 

ide, 7-(4^utoxyethoxyphenyO-1-isobutyl-N^4-[^ 

dro-1-benzazepine-4-cart>oxamide, 1-jsobutyl-N^4*[IN-methyl-N-(tetrahydropyran-5-y0amino]methyl]phenyl]-7- 
(4-propoxyethoxypheny!)-2,3-dihydro-1-benzazepine-4-carboxamide > 7-(4-butoxyethoxyphenyl)-N-[4-[IN-me- 
thyl-N-(tetrahydropyran-4-yl)amino]methy0phenyl]-1^^ 
mide, 7-(44>utoxyethoxyphenyl)-N-[4-[[N^ethyl-N-(teta^ 

zol-S-yOmettiyl^.S-dihydro-l-benzazepine^-carboxamide, and7-(4-butoxyethoxyphenyl)-N-[4-[[N-methyl-N-(tet- 

rahydropyran-4-y0amino]methyQpheny1]-1-(2-methylteto 

mide, or salt thereof. 

24. A pro-drug of the compound according to claim 23 or a salt thereof. 

25. A method for producing a compound of the formula: 




wherein each symbol is as defined in claim 1, or a salt thereof, which comprises subjecting a compound of the 
formula: 
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wherein each symbol is as defined In claim 1 , or a salt thereof. 

26. A pharmaceutical composition which comprises the compound according to claim 1 or a saft thereof. 

27. The composition according to claim 26, which is a CC chemokine receptor antagonist. 

28. The pharmaceutical composition according to claim 26, which is a CCR5 antagonist. 

29. The composition according to claim 26, which is for the treatment or prevention of infectious disease of HIV. 

30. The composition according to claim 26, which is for the treatment or prevention of AIDS. 

31. The composition according to claim 26, which is for the prevention of the progression of AIDS. 

32. The composition according to claim 29, which is used in combination with a protease inhibitor and/or a reverse 
transcriptase inhibitor. 

33. The composition according to claim 32, wherein the reverse transcriptase inhibitor is zidovudine, didanosine, zal- 
citabine, lamivudine, stavudine, nevirapine, delavirdine, efavirenz or abacavir. 

34. The composition according to claim 32, wherein the protease inhibitor is saquinavir, ritonavir, indinavir or nelf inavir. 

35. Use of the compound according to claim 1 or a salt thereof in combination with a protease inhibitor and/or a reverse 
transcriptase inhibitor for the treatment or prebention of infectious disease of HIV. 

36. A method for antagonizing a CC chemokine receptor in a mammal, which comprises administering an effective 
amount of a compound according to claim 1 or a satt thereof to a mammal. 

37. Use of a compound according to claim 1 or a salt thereof in preparation of a medicament for antagonizing a CC 
chemokine receptor. 
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